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Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and the PCT Applicant's Guide, Volume II. 
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provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Prioritv date 

21 July 2000 (21.07.00) 
21 July 2000 (21.07.00) 
21 July 2000 (21.07.00) 
18 Janu 2001 (18.01.01) 



Prioritv application No. 

2000-220410 
2000-220420 

2000- 220421 

2001- 10188 



Countrv o r regional Office 
or PCT receiving Office 

JP 
JP 
JP 
JP 



Date of receipt 
Qf priority document 

18 Janu 2002(18.01.02) 
18 Janu 2002 (18.01.02) 
18 Janu 2002 (18.01 .02) 
18 Janu 2002 (18.01.02) 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 



PETRESKA 



Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 (July 1998) 



0046345 



0 



5 



(43) BESl^r^B 
2002 ^2 ^7 H (07.02.2002) 




PCT 



(10) mv^dkm^^ 
WO 02/011182 A3 



(51) @(R!t#K»S': B05B 1/14. B05C 5/00, 

G02B 5^0, H05K 3/10, G09F 9/00 



(21) SISitilS«#: 

(22) aHl^tllKiB: 

(25) mtsnamoist^: 

(26) SIS^M(D?g: 



PCT/JPOl/06333 
2001 ^7 ^23 a (23.07.2001) 



(30) 

1t)il2000-220410 2000 ^7.^218(21.07.2000) JP 

1tlii2000-220420 2000 ^7^210(21.07.2000) JP 

1tJia2000-220421 2000 ^7^21 H (21.07.2000) JP 



(71) 



(72) 
(75) 



4$BI2001-]0188 2001 ^1 ^ 18 B (18.01.2001) JP 
giKJ^fSC^Ett (DAI NIPPON PRINTING CO., LTD.) 

[jp/jpj; T 162-8001 MM^mm^t^^isanvn-T B 1 

»l^Tolg^o(JP). 

JITA, Hiroyuki) [JP/JP]; t 171-0041 KSl^PSftE^F-JU 

— T B 9S 14-1^ Tokyo (JP). = Ba^fiP (MTTA, Yo$hio) 
[JP/JP]; T 112-0011 ^mtSS:^ET5l-6-38-B Tokyo 
(JP). (OHIGASHI, Ryoichi) [JP/JP]. ±m.B&l 

(TSUCHIYA, Katsunori) [JP/JP]; T 162-8001 X^tBSi 
S E TP « JP H BI- T a 1 » * B *Hl«J|*iC^Ett 
Tokyo (JP). 



(54) Title: FINE PATTERN DRAWING METHOD 

(54) ieiBa>««;: «t«a/<^'->a)}^fifc:s^ 



5 

00 




(57) Abstract: A fine pattern 
drawing apparatus for drawing 
a fine pattern directly in ink with 
high precision, a method for 
fabricating a fine nozzle that such 
a fine pattern drawing apparatus 
has, and a method for drawing 
a fine pattern are disclosed. The 
fine pattern drawing apparatus 
comprises a silicon base, fine 
holes extending through the 
silicon base from its front surface 
to its back surface and having 
silicon oxide layers on their walls, 
fine nozzles projecting from the 
back surface of the silicon base 
and extending from the openings 
of the fine holes integrally with the 
silicon oxide layers, silicon nitride 
layers formed on the front and 
side surfaces of the silicon base, 
a support member provided to the 
front surface of the silicon base, 
an ink passage for supplying ink 
to the openings of the fine holes in 
the front surface, and an ink supply 
connected to the ink passage. 



mmmj 



wo 02/011182 A3 lllllllilMilliniinillllllHIM 



(74) ftSA: ^it»2ft, <1-(VOSHITAKE,Keiiiietal.); T aif#^iB»ffi: 

100-0005 mmtI5TftEaE3tLa)rt = TS2S3#S± — SISIi3S«#» 
tf ;U323^ tafO!f#lta»^353T Tokyo (JP). 

(88) Bieg§eiSS&«<l}^^i9B: 2002 «8 ^22 B 

(81) *iSHf®rt;: ICR,US. 

(84) It^S rj£:«;: 3- □ -y (AT, BE, CH, CY, DE, ^PCTH-^'V hCD#^(-*i«*ih.Tt^€> fa— Kt BSB 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE. TR). (OilV^i/X/— hj ^#JSg. 



(57) m:m: 

^®4SrW-rS««!c<D«3NB?L3 b . 0? 3g| ^ «5 S 4 fc-«:6«)J-«IlB 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOl/06353 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. 01*' B05B 1/14, B05C 5/00, G02B 5/20, 
H05K 3/10, G09F 9/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B, FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl'' B05B 1/14, B05C 5/00, G02B 5/20, 
H05K 3/10, G09F 9/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jifcsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kbkai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted durmg the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 2000-167463 A (Toray Industries, Inc.), 


1-8 


Y 


20 June, 2000 (20.06,2000), 


26-39 


A 


Full text (Family: none) 


9-25 


Y 


JP 9-57981 A (Seiko Epson CoiTporation) , 


1-8 


Y 


04 March, 1997 (04.03.1997), 


26-39 




Pull text (Family: none) 




Y 


JP 8-71477 A (NEC Corporation), 


1-8 


Y 


19 March, 1996 (19.03,1996), 


26-39 




Full text (Family; none) 




Y 


JP 11-290746 A (Musashi Engineering K.K.), 


1-8 


Y 


26 October, 1999 (26.10.1999), 


26-39 




Full text (Family: none) 




Y 


JP 11-239748 A (Toray Industries, inc.). 


8 


Y 


07 September, 1999 (07.09.1999), 


34-39 




Full text (Family: none) 





Further documents are listed in the continuation of Box C. Q See patent family aimex. 



* Special categories of cited documents; **T* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

**0" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention caimot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention caimot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
08 Januairy, 2002 (08.01.02) 


Date of mailing of the intemational search report 
15 January, 2002 (15.01.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOl/06353 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-189873 A (Dainippoii Printing Co, 
11 July, 2000 (11.07.2000), 
Full text {Family: none) 

EP 985534 Al (SEIKO EPSON CORPORATION) , 

15 March, 2000 (15.03.2000), 

Pull text 

& JP 11-216870 A 



Ltd. ) , 



26-39 



9-25 



i 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



mum^^ PCT/J PO 1/0 6 3 5 3 



A. ¥&m<Dm-ri^m<D^m m^mf^m (IPC) ) 



Int. CI 



B05B 
HO 5K 



1/14, 
3/1 0. 



B05C 
GO 9F 



5/00, 
9/0 0 



G02B S/20, 



B. 



Int. CI' B05B 1/14, B05C 5/00, G02B 5/20, 
H05K 3/10. G09F 9/00 



1 9 2 2-1 9 9 6^^ 
1 9 T* 1-2 00 2^ 

1994-200 
1996-200 2<^ 



c. 



Y 
Y 
A 

Y 
Y 

Y 

Y. 



JP 2000-167463 A Cft l^|*^#^fc) 2 0 0 0. 0 
6. 2 0 (yT^V—f£V) 



JP 9-57981 A =^—:^yy:ym^'^^) 19 9 

7. 0 3. 0 4 ±X i^T^V—f^V) 

JP 8-71477 A (05is:a^^^%h) 1 9 9 6. 0 3 

1 9 (7t^ y-jfeu) 



1-8 
2 6-3 9 
9-2 5 

1-8 
2 6-3 9 

1-8 
2 6-3 9 



roj pisk:j:sm^. s^^K^a-rsxit 



r&j pj— ✓•'T'i^h^T? y— xst 



0 8. 0 1. 0 2 



15.01.02 



0*Hi^fFiT (I SA/J P) 
100-8915 

m^aiTf^ffl g:i|iSH=T S 4 # 3 -i- 



3F 



9 8 24 



aiS#^ 0 3- 3581-1101 



3 3 5 1 



:^SCPCT/I SA/2 1 0 (^2'<-e^) (1 9 9 8^7.^) 



m^mm^^ pct/jpoi/ossss 



Y 
Y 



Y 
Y 



A 



JP 1 1-290 746. A (nm^>i:^=^Tv>'^w^^m 

1 9 9 9. 1 0. 2 6 i^X (Z^T^V-iiU 



JP 1 1-23 9 748 A (mi^*5^^^#%fc) 1 9 9 9. 0 9. 
0 7 ±X (yr^V—i^V) 



EP 985534 Al (SEIKO EPSON CORPORATION) 2 0 0 
0. 03., 15 ^ & JP 1 1-21 6870 A 



1-8 
2 6-3 9 



8 

3 4-3 9 



JP 200 0-189873 A (±n:^mm^^m 2 0 0 \ 2 6-3 9 
0.07.11 ^(^T^y-T^CL) 



9-2 5 



«lia;PCT/I SA/2 1 0 (B2'<-i?(Oigg%) (1 9 9 8^7^) 




(19) m^^Rtfiimmmmm 

(43) BlI^^MB 
2002 ^2 ^ 7 B (07.02.2002) 




PCX 



(10) ffllS^B^S-^ 
WO 02/11182 A2 



(51) Sli8f*fff«^S': 

(21) m^Mmm^t 

(22) m^MMB: 

(25) a^mMcomig: 

(26) mtsk^t^momm: 



(30) 



^|g|2000-220410 
*$ll|2000-220420 
i^]Sl2000-220421 
f#lli200 M0188 



H01L 

PCT/JPO 1/06353 
2001 ^7 ^23 B (23.07.2001) 



2000 #7 2 1 B ( 2 1 .07.2000) JP 

2000 ^7^21 B (21.07.2000) JP 

2000 ^7 ^21 B (21.07.2000) JP 

2001 ^1 ^ 18 a (18.01.2001) JP 



(71) 



EnBl]<*iE^t± (DAI NIPPON PRINTING CO., LTD.) 

[jp/jp]; =r 162-8001 Mw.mmm^mmunm-Ts\ 

#1-^ Tokyo (JP). 



(72) Sge^#; fccfci; 

(75) mm^/ti^mx (7¥:m{z'oi\x(D^): mmn^iw- 

JITA, Hiroyuki) [JP/JP]; T 171-0041 ^^SISSSE^JII 



— T g 9S 1 4-^ Tokyo ( JP). H BB (MITA, Voshio) 
[JP/JP]; T 112-001 1 m:^fBX^E^5 1-6-38-B Tokyo 
(JP). (OHIGASHI, Ryoichi) [JP/JP]. ±mBW\ 

(TSUCHIYA, Katsunori) [JP/JP]: =r 162-8001 M^UWi 

?ilsmSiin«BT-TSiSi^:*:B*0ilSij<*ie^tt 

W Tokyo ( JP). 

(74) ftSA: ^KS*. ^(YOSHITAKE, Kenjietal.): T 
100-0005 m^l[P^«BaiE3tL(Drt = Tg2S3-^ s± 
ejU323-^ tSfiUti^;^ tt^Sm Tokyo ( JP). 

(81) tiSa (Hrt>: KR, US. 

(84) fi^^ (lUm): 3 — P (AT, BE, CH, CY, DE, 

DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), 



(54) Title: FINE PATTERN DRAWING METHOD 
(54) 5IBJ(Z>«|*: «aB/^^i-><7>^^ja^5S 




< 

00 

^ (57) Abstract: A fine pattern drawing apparatus for drawing a fine pattern directly in ink with high precision, a method for fab- 

^ ricating a fine nozzle that such a fine pattern drawing apparatus has, and a method for drawing a fine pattern are disclosed. The 

^ fine pattern drawing apparatus comprises a silicon base, fine holes extending through the silicon base from its front surface to its 

fS| back surface and having silicon oxide layers on their walls, fine nozzles projecting from the back surface of the silicon base and 

O extending from the openings of the fine holes integrally with the silicon oxide layers, silicon nitride layers formed on the front and 

Q side surfaces of the silicon base, a support member provided to the front surface of tlie silicon base, an ink passage for supplying ink 

^ to the openings of the fine holes in the front surface, and an ink supply connected to the ink passage. 



O 02/11182 A2 



I 



(57) Uri: 



wo 02/11182 



1 



PCT/JP«l/06353 



m m m 

#ij^i^s m.^^^ mo^ij'^^'-y ^ }\/^m(DmSi^^^—>(Dmm±>. y 
fcs n; > hiB^igo^#:/N°^— ><z)?f^fig{343i^T*). mm&m2.^ib^m^t^y 



wo 02/1 1 182 PCT/JPOl/06353 

2 

^LT. BuIB^Iffly XVl/®liPg{± 1 ~ 1 0 0 /^m®iEfflP*3^ 
i±± 1 //miilTs tufB^^ayX;KZ>JF$J5fet:vy^id:2'-l 0 0 0 Aim®|gHl^Tfe 

"^fz.. *:^H^<Z)^i9>''\'^ — >?F$J5£^SJ±. S^Un>StRi:, mi^Vii>&m(D 

^^tvfeyx/i^sgu^. mmmm^h^mx^fzj X)\^^^<D]HmMizmif hntz 

^UTs BufB«^iayX;i'®llPM{*l~l 0 0/^In©ISlal^^ A^o, 7^-5'^:/^ 
{±± 1 //mJiilTs BufB^^lfflyX;i/®?^^t:^>'^Ji4-' 1 0 0 0/zin©|BH(*ITfe 

15 0 Atm<DiBHF*iJ{3$)i. J;-5^^tfiS,Jibfeo 



wo 02/1 1 182 P'^T/JPOl/06353 

3 

T 7^ ^ — r :3i ^ > J; »3 U 3 > tC ?L <^ ff^^ t" ^ ^ 2 CDX^, 

^tm\Hmm^mT^nmy x;v(Dmmyomx^^x. ±mizmm^<tmm^mm 



wo 02/11182 PCT/JPOl/06353 

4 

m -r ^ "^mmit ^ ^ y t ^ d ^ tu ib u n > sts % mm u 

^^btJjl^Fif^®:R^®m^-yrT^^i^yX;i/i:t-^0 6®x@, ^:tr^ct^^ 

^\:immm^mT^mmy x)\^(Dm^-^mx^-:>x. ±mi^'^mmhmm^^^^ 



wo 02/1 1182 PCT/JPOl/06353 

5 

tS^iO^ bT mHB7^->'-^— >I^DaaJ® fti'ii^ i: {^{S-'St-r s J: a ^/J^ll □ % *) o^-? ^ — 

tu la/jN ii □ -juffi -r ^ M li □ ^ o ;^ ^ 7 — > ^ ^f^j^g r ^ B 4 ® 

Ml 3-^ >^ ^ ^ — > 1w I3 V ^ <^ X ^ i: b T 7^ ^ — >^ ^ \y ^ > {3 ct 

u =1 y^mi^mmnmii^m^ r^ms ©x^s bu ib^ x <^ /i - > 43 th*iu 

i3vx^#M^I^* b. =1 >*tM®Buf3Sil»ia?Lf^®^fl5^t*uH3/^if PP«3 

a m r ^ gi5 h m 13 5^ — ^ - >K m 1^ I- » m t- ^ M ^ ^ b b T ^ * ^ ^ 

U 3>^^i§^r^bTtuiB^iBII□®4'>t^i:{5{^-i5t-r§J:a^ciA^lillP* 

§^x^ bTT^-f -xoi y J; D 5^ u 3 >mmi^m&(Dm^xmm3i^ 



wo 02/11182 ^^jj^ PCT/JPOl/06353 

6 

Ltz->vz2 >&U(D—:&(Dm<Dmmmm<hmm ^^-^^ — - > wxw.m,(Dn^mn 
iz-^:^^nm^mm.L. ^kizm-^>^^m^^^-^^—->'>^\^xmm^hr^n[^izii 
M^/-?^— ->^UT^ mnfpi\:^±i^-> V >&m^iffvxmmwmmn(D^ic^hi 

m)&^m^r^izmmmmjL(Dmn^ibmmT^xz>izm'mvx. ^mm^om^ 

x-y^i^^'iz^y) iy^)^>mk(D—^^m^\^xfn^(DM^(Dyx)\^&^^m 
::<j\^*^^^m^nrzJ'^^->w.mmi^±izHmLxmmmmt^m^trj:^s -i > 



wo 02/1 1 182 PCT/JPOl/06353 

7 

7 X CD V ^ f n /b^ (3 J: D ^ ti ^fe CD -e ^ <t a ^^fiJo b o 
0 AmOlafflf^s 6^|£By X;i/©ff$^lf>y5^*s4~ 1 0 0 0 //mcDtSHl^-Trfe § J: 

■5^a^s sufBMyx;i/©§^msds i~4 0 0 um(Dmm^i^^^J:or<iim^ 
j;ioi3Lmmt\ytzo 

mm^nrzi)(Dx-^^xoti:m^tLrzo 



wo 02/11182 PCT/JPOl/06353 

8 

V ^ -r tL -?? ^ <fc O fiK i: b o 

m(Dmmn. BufB0J^?LcZ)5F$)5ge^^^{A2~l 0 0 0 >am®lBfflF*3T-feS J; -5 

Ltzo 

^jK-^-o fz^m^^B^X ^ ck a ^d^a^ilc t: b fc o 

2^^B^©M7i^->Jf^^^g{i. HuiB«g[ia?Ui2Ji^±©^^;i/-r^{t 

(D^mmizmi±^mm\^tz:^mx. -i >^m,^ii^^m&tii:^^^tirz-i 



wo 02/11182 PCT/JPOl/06353 

9 

WL % ^ b T Hu I3>''^ - >^^^^^ J: fc^^fitj ^ ^0?j {3 n± m ^ -B- ^ CI 

ii?L ^ift-LX mm^ ^ — >^feff$m#: Ji t3 P± m ^ -& ^ ^1 J; t) / 5^ - > ^m^T 

iz^y)-(>^(Dii±mmtr±iiiA^mmvx. -o^nmm^iimiz^x.^iihifi 

-So 
o 

§ o 



wo 02/1 1 182 PCT/JPOl/06353 

10 

-5 o 

-S o 

(A) ii:mB&if®iii. El 9 (B) i^mmmx'^^o 

2) o 

mi5i±. ^mm(Dmm^^<^-ymm.mm^m\^^tznm^-^^-~>n^s^(Dj^(Dm 
mi 6 It. 7$i^BM<Dwmy :<j\^<Dmi^:^^(D~mMmm^mmT ^fci^cDJim 

^m"e^^o 

m2 0{±s 2|s;^BjcD^iciax^X;v©Mjt;5t^©#©IIM^Fj^aJ&Hjr^feii&®x 



wo 02/1 1 182 PCT/JPOl/06353 

11 

1112 7 0 2 6iz^:^ti^wm>'-^^—ym^mm(Dmmy:^ji^(D^^^mcD 

3 2 (A) itm^mmm. 12132 (b) MMia-e^^o 
®3 3ii. m3 2 izm^n^mm^^^ ->mmmm(D^n^U(DA- Am^u 

0 3 4?*. m3 2iz^i^ti^mm^^^~->j^^mm<D^w^U(DB-Bu^w. 



wo 02/11182 PCT/JPOl/06353 

12 

l2it!$>^o 

1214 \ \±^ 2|s:|^BJ®^5^>''«^->f$^^®©ffe0Mji^J^i5S0J-r§fcie)©x@ 

1214 4 ;$;^B^(D«7-^^ — >?F^^^g(Di-fecDMat^!l^a5iB^-ri>fci6®x@ 
S4 5{*. *^B^®^^j|ffl>''?i5^->?f^S&^S©flfe©M3t^J^m0^-r^fetoCDX^ 
EI4 6tt^ :2|s:^BJ®^^j^/iiS^->?l^^aM%fflt^fe«^ii>''«i5'->?l^^©-^<^ 

1214 7 ^mmmMf^'^-y'B^mm.-^m\^f^mm?^'^->'?ii>m.(D^om 

1^5 Oiis *^BjCD^^iB^i^~>?T^fiK^S©#CD^SIff^B^^^-rmB&ir®l2lT- 



wo 02/1 1 182 PCT/JPOl/06353 

13 

-5 o 

05 7(i. ^^m(Dmm^-^<^-'>mmmm(Diik(Dmmms^mTmi:^^. m 
5 7 (A) itm^mmm. msi (b) itmmm-^^^o 

05 0 5 nz^^n^mm^'^^—>mm.mm(D^n'mu<DA-Au^u 

{3j3{ti)^iTS0t:$>?»o 

0 5 9 0 5 7 iz^^ti^mm^^^—>mm^m(D^w^U(DB- bu^u 
0 6 ojis 0 7 c^^tt^^ia^-^^— >?F^j^^s®-r >^^i^^^-rMm0T- 

06 5 (is :$imM<Dmm^^^—>M^^m(Diik(D^ikm^m-rj:-mmx}b^o 

06 7«s >^^Bj©^a>'i^5^ — >?F^^^gcDffe©M3t^J^^-rM0-efe;So 

06 8 (is ^mm(Dmm^^^—>mm,:^^(D—mMmm^^irmnm-C':^^o 

06 9(is *^BJt:cfci>m^^^<S'->5fF^^;&^*®ffe©^iteBtJ^^1-Mm0T- 



wo 02/11182 PCT/JPOl/06353 

14 

my. (Dmmmm o v ^ t m ® § ^-m vrmmT^o 
(m 1 (Dmmmm) 

m 2 comm 2 Bfutzg^m l^m^ xji 5 u 3 >ate 2 cd^® 2 a iifira 
7 i:o^ptgp{c-r >^^m^T^^ >^m^8}i. dcD-r >=¥^5ss&8i3^^^ti 
u n 2 mm 2 Atij*^ e> «® 2 B m iznm.-r^m.mi(Dum^ s^m 

CCDM?L3©M2 A{|iJ®||Pgi5 3 a{i. ±m(D iy ^) > ms. 2 h^^^ 

U =i>©#M^;bs^S b <. J5^^«:2 0 0-5 0 0/^m^i^*s»^ bV^o 
a>&S>'U:3>X^2{±. ^CD^]^5i^mA5i^2. 6 X 1 O-^/KiiigVAfei?). U 
JS ic J: ff^Jt^^-fb ^6 T /JN ^ I > CD tr $) § o 

i±^^^YbiilM4*si§Jtf»ttTl^ao aim. C:®S^^'fbi^M4®;5^^^^(±5 0 0 

0 — 1 0 0 0 0 AsjgT^So s^^jT'fis ->v:=i>mm2<Dm^^ mmiLscD 
«?L3®i^g?± 1 - 1 0 oummm. mmiL3(DT^^^ httiti-^i o om 



wo 02/1 1 182 PCT/JPOl/06353 

15 

S{±5~5 0 0 AimOD|£HT-?iS:a^^-r^Ci:/bsx>^?,o C CD J: o ^d:M?L 3 © 

©iP^^{i 50 0. 0—10000 A®tSH^ HPS (F«3S) 1 ~ 1 0 0 //m0*5 
g^mafi 1 ~ 1 5 0 ywmCDtEHT-iiM^-r^Cl ^*sx«^;So ci^cfca^m 

^^M'fbi^^ett^ MiR^-fb (LOCOS) mo^-^:^^ ht^^). A^-QS/Un> 

!9s JPtf^i±2 0 0~3 0 0 0 A©|g 

IS -e f ^ CI h *s tr # ;z, o 

2$:^^-r?>fei6®%©T-^§o m^^^JtrJis 7 U in >a=te 2 iilSJ 

i:^¥®?f5>I^CD»^7 ah. 3®«gP7 a®)l^taS{te>tL:fc7^>i?g|5 7 b. II 
gP7 a®4J5^{c:^{te.tifc5§PaP7 C7?pe)^t>s y^>i^Ulh{ZX^^^)'=iym 
*^2 ®M 2 Afl!l©MIS^h©*$tl-tV^^o ^tL{3j;Ds U >at^2 

7 7 4 Os ^Jii^^iit= 3. 5 X 1 0-VK). s US 3 0 4 mmmmm= 1 7. 

3x1 0-VK) ^^ffiv^^c J:Ass^*bv^o c:ttK:i:D> mtiJ:i>->U=i>* 



wo 02/1 1 182 PCT/JPOl/06353 

16 

U =3 >&m 2 2 B{l!|fcS^iB bfe^ffly 1 5 17^. 

2 7 ^cD^Pfgpt;^ >=¥§«i^t- >^^g§ 1 8 

is^ii^s ^(Dumjii 3cDmmi 2 Amcomnmi 3 ait. ±f3©->';n> 

1 2 t^m^U 1 7 iltC J; ^5?f$fiic^tiTV^^^Ptgf5^3mmbTV^^o i> U =i 

v:3>M^2 tmm(ommx'm^-r^:z}iiifix^^o 
mm^i 1 3 '^om:^\^i^mm.tj:mmmm^ (-> u n 1 2 (Drnm 1 2 



wo 02/11182 PCT/JPOl/06353 

17 

(Dm^i±5 000-1000 oA^jgTfe^o m^^j-ejis t^v^iymmi 20 
^miii 3®i*i^s mmn. mm^^y^mi±s mm(Dmm.^mm-r^tzi^ 

izm^<t\^X^^tK M?L 1 3 (Dl^Sii 1 ~ 1 0 0 >amajgs M?L13®T 

1 3®F«3^>!)S$i;&IqI-e{5{S±ll-T'feD. 3lSs /N"^^^^{i± 1 AmJiiTh5&oT 

«y 1 5 (is U 3 >«IR 1 2 i:— #:a^fcff^fig$tLfcy 15a 
i:. ±I3CDM?L1 3\:imM.\^tzy X)\^mUl 5 afDF*3M®t3jf$fi^^tlfc^m^ 

mm.i\:im%'mm 1 5 c {^s W?L 1 3 ©S®t^?f$^^tifeS^*^<bt)jl 1 4 i:- 
#:6^(3ff^J5g^;JxTV^^o ^ 1 5 a 3 ~ 1 5 0 /^m©lEHs 

;i^Slf|3 1 5 aO^jpi* 1-2 5//mCDtgffl-e3fiJ[iS:^-^^^o *fes S^^^fb^ 
P^MM 15b i:^*^>fbtJSg®M 15c ©JSJ^^ti 5000-10000 AcD$5H. 
mfiiyX;!/! 5®I^P^ (M*^^bi^l*I®M 1 5 bCDF^^l) iil-1 0 OAtmCD 
IbHs WmyXJVl 5®S^m« (^X;i/Sgpi S a®^^) {±1-15 O/zm® 
lBH-eiS:gaS^-r^3 i:>bST#^oC:©J:a7feWic®^iay 1 5®||pg{±. 

yxjv 1 5 ^mi-f^^itizx ^$ffl?Li 3 A^e>ttm^tt;fe-r ';n>^ 

3^3^g|3;H- 1 7 ±3£ii®-> U 3 >S|g 1 2 (DmM 1 2 AfiltziB^^ti. U i3 



wo 02/11182 PCT/JPUl/06353 

18 

UPgp n ct^^tj:\r), y ^ 1 7 b (3T i> U n >^^S 1 2 (D^m 1 2 AfliJ 

zcD^i^m 1 7 (Dmmi±. ±m<D^wm7 tmmiz^ ^<D^m^mmi^i^ 

2®^J^58^^CD 1/1 Of^~l O^CDigHF^CD$^3^$fflV^;5:li: 
^ >^^^SS 1 8 {i. ±iacD^*#^1yi- 1 7 CDIIP^ 1 7 c fcjg^^tl. 

1 8;?)^ i'::?^i^^tiTv^^>i)5s mm^^^ ->mmmmi 1 (D^^^. -o^ms. 
<Dm--\^m^mm.vx. mum i 7 c ^^itic^it. #igp^ 1 7 c i^w- >^mm 

1 8§^^bT^)ctv^o ^itfflS*^ 1 7^->Un>«^Rl 2<&to-rseii: 

-rv^^itl&^si 9{i!(${c:$ij^i±>fe<. ^»#^i^:1^>r^v^ 

^5 3 h :^T- ^ o 

tfix^^o sfcs -o^mmmmi 9^mmhx-(>^mm&^^^^^tiz^ 
izxt)^^^->^mmi^jiiz-mmm.(D^^^-'>^^^vxm>mT^:ztt^x^^o 



wo 02/11182 PCT/JPOl/06353 

19 

>mm.2' ii^w^Mi t<D^mmz-( y^^m^T^-i >^m.^8 

P^3 a{i7^— /N'— ^^t^cDCnSUS ' alcsmbs t^— /I— B>K®EIlaJ 3 ' a{i± 

IB© > =r 2 ' 7 i: t3 J: D mm,^tix v^ ^1^^ icsm b T V^ 

;So 5^ U =i>»M2 ' mm 2 ' Ai:ft® 2 ' B©*g^:^te5b^< 10 0 >H-^ 
U 13 >cD#^^Tag) »^^ WM± 2 0 0-5 0 0 //m^Jg:?)^"^^ bV^o Cl® 

=t a >»M 2 ' (is ^(ommw^Wit^m 2.6x1 o-vk ^^£v^fei^). 

T^wi— ff$4^CD|H]gp3 ' aCDM®{isS*^Ytli^M4}&Sag{te)nT*5t)siim. 
C©^^^'fbi^jl4©j5^J± 5 000 — 1000 0A®JgT'$)2.o DD^ 3 ' a® 

5 ~ 1 5 0 >ain^Jg. g;*cliPg{± 1 0-2 0 0 p.TCiW&(Dmmxm.'^fh Z. }i 

5yy:3>^|R2' c?)^M2' A (< 1 0 0 >®) IC^bT 5 5° ^^TJ^ai-JF^ 

gp3' ao^f^^^x ?f$fifeif^y^^{±. mMo^mwu^mm-r ^f:i}b\zn^\\:s\.tih 
^mmir^^^^->(DB^. mm:&mmizm\^x. mmji3th^\.zm:M.m^ir 
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g{i5~5 0 0 AmcDlBH-eM5i:lg^-ri>C i::b5T'#?>o o ^mtB?L 3 ® 

(Dm^its 000 — 1000 oAcDisH^ mam (f*i#) iii — i o o//m®i5 

m. ^m«{±l~l 5 O/zmCfgHtrMltiS^-r^CiiAS-r^^^ ClCDck^JSt^ 
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8it. 1 2 ' (DM 1 2 ' BiliJt§^mb}^c^iB^X;i/l 5 

U 13 12' {±. ^® 1 2 ' Af|iJCD^t^(Z)7^— B>I^CDlHlgP 1 3 ' a 

12' AffliJOPgpgp 1 3 ai±5^— B^KcDIHlgP 1 3 ' aizmtbbs t^W^— ff^ 
^©TO13' a.i±±m(Di^V=i>mKl 2' 1 7 ^ J: |9 Bfife^ tt 

TV^§SPf:g|St3KmLTV^^o-> 1 2 ' {i.^® 1 2 ' Ai:«® 1 2 ' 

B(Dm^:&^iL-^< 10 0 >®-efe§i^ u =i>©#i^^-efe !3x jp^?a«2 o o~5 

7^->'^-fl^t^<z)Q3^i 3' acDM(±. mmmitmmi 4i^mif^tix^^. 

jISs iOJ^^^Yb^JM 1 4(Dm^l±5 000^1000 0 Agjgtffe^o MglS 
<x ^${i5~ 1 5 0//m^J^s g;*;lfP^{i 1 0~2 0 0 /zmSjg®|g|a-^iS 
aO^Miis i> U n >mR 1 2 ' 12' A (< 1 0 0 >M) fcpi^ bt 5 5 " 

^^T^'Dizm^mT^^ihij^-^^^o m^^mnt. s>u=i>»^ri2' (dm^. 
->mm,mmi i' i=^x^mmT^^^^~>mms mm:&mmizm\:'X. mm 

?L1 3 tt'blzmM^^T^^hifiX^. Jf^^lf y ^{iS/jN-^ 1 5 jummmiJ^m 
mmiL13i±, ^®#;^iRlfc:Sit5fcMif®?f^>K (i>U3>S|gl2' cD^Ml 
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tiiii 4Asig{t^tLTu^o n^fij-^tis 3®Ss ff^fife^s mmi^^y^ 
0 0 /zm^jg. ^^5M?Li scDTx^i' btbJi 1-- 1 0 0 ^iJg®«5fflT'3S3i:ia^-r 
®g{i5~5 0 0 jum(Dmm-X:m:^mMr^^h-^-^^^^ c:cDJ:a^W?L3 

^Yb^^F^Sil 1 5 b i:^ JXjvM^^ 1 5 aCD^SiH^a^ {c^^sSo^tv:^^* 
^^bWSiS 1 5 c ^■^>«fi^^nTV>^o ^bTs ^^^-fbt/I^BS 1 5 b 

^^m^btissMii 1 5 c{i. «gc$ffl?Li 3 (Dmmizmm^ tit^mmmihmm i^t. 

— #:a«jK:?f$fife^ttTV^^o yX;i/SgPl 5a©^Sii3~l 5 0//m©|lffls ^ 
X;«gPl 5 a(Dl^j»{*l~2 5 //mcD|gfflT-5@l[iSai?§^o Sfc. ^^Mfli 
#)F*3®jl 15b h'^^mitl^tUUm 15c SOOO-'IOOOO AcDiS 

H. ^|ffl/X;H 5cDigp^ (^m^'fbtJI^MM 1 5 b®f^S) {i:l~l 0 0^^ 
m6Digffl> ^lffl^X;i/ 1 SCD^tBM (y X;i/Xgp l 5 aCOlS^) 1~ 1 5 0 
mCDl5H-???a3i:tS^t-^^lh>?)St?^^o CI® J; a X;i/1 5®IIP 

ti.m&^X)}/ 1 5 j; M?L1 3 7b^e,fttm^tL7^^>=ap*s->U 

j^. ^^^«17. >:3r:^S§l 8. i5cfcr>\ ^ >:3e#fc$&^mi 9(is ±x!i® 
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ins {^^^ti^ eta (3. — >?F$^^a 1" {i. ^'U3>S;te2" C 

iy «; =r >^|^ 2 {is *® 2 " AfJjCDm^©^|gB>t^® HgP 3 acDIS^d^ ^ 
*S2" B{l!jtcK3l-ri,«JL3<&11^. ;iCDM?L3©^® 2^ AMCDlUPgP 
SaiilHJgpa- aJdMmU dOlHIgPS" a ^±13® U 3 >^tS 2 " t^i^gp 
#7^t:cfc^)f$^^tlTV^^^|Ifg|5^::StBbTV^So cinfzj:?), ^j|B?L3{i. 

OS 0 1 (Silicon On Insulator) •i'Ji/M^afeoT-fe J;V>o 
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^m4<Dm^it5 000-1000 o a^^t-^^o eisiss" a.(Dmmt. 

mmm. r?|nSti5~2 0 0//m@)^CDlBHTl9:^-ri)C hi)5-e^5o m^^iJT- 
fi5<; ^ ^ i?) C Mis&'fti b -C i) mglS 3 " a ODff^s5cm*5 ^ tfff^fiX ti' 

mm^"^ ^ — ymm^mm i " <fc o jB^iJc-r ^ /-^^ — > ©ff^)Kx5T^f!i(.7^ ^ 

iSiligl^pas-^fe fungus" a i:*^e>5fe^ 2|g©ilPgPT'$)^*s^ 3|gJU±®|gP 

±fB®IH]gP3" a®M®i{pe>SI^-r^ J;^tcSI^^>fbtJe4i)SiSJt 
fiK^mBJ-r^fc(a(c:M'fbbT^^y?)^ M?L3®[^g{± 1~ 1 0 O/zm^Ss 

mmji3(DTy(.^^ hbtit 1 ~ 1 0 o@jg©|gHt!3a:t8S^r^eii::65-e^^o 

®jpa^{±5 000—1000 OAOtsHs iiPg (F^S) i± 1 — 1 0 0/zm®lB 
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5 OvumCDtgfflTjilillS^f §cih>{^T-#i)o ^(Oi^^tiM 

111 6 {i*^B^®«/i ^ - >mm.mm(Dm(Dmmmm^m-rmmmmm'^^ s o 

c:®i^U=i>aMl 2" ©aMl 2" Alc:ff$^^tLfe^#gB>K®IH]g|5 1 3" a 

u =1 i^mR 12" ®«® 12" Bfiij«3g§m L/^c^^iffly x;v 15^. ^n^u 1 

7 i> U r3>^^^ 1 2"' ^^^^^ 1 7 ^®^P:i^{:n' >^^#tii^-r;S^' >:3r 

^ o 

S>'U=3>»^1 2" Ji. mmi 2" AiBiJ®^l&©#©?F^>l^<Dm 1 3" aCDJ^ 
g|S^^e>«® 1 2'- B{a!|{cKM-ra^$ffl?L 1 3 :&ilx.s :i®«^|ffl?Ll 3®^® 1 
2" AfflOliP^ 1 Za,\±mUl 3" ap^izftmb^ IHlSl^l 3" a{±JifB®iy'J 
2" ^^itgPMl 7hfca;^)Bsfe^t^TV^§^P:igp{c:mffibTV^§o 
cmi3cl;«3> 0^,^dFL13{is ^^iBIlPSPTfe^iiPgpi 3 aa:^ jl£i|i|gPgp-ea& 
^GD^IS" ai:}b^^,35::5 2|g©liPg|5^#-r^c:i:fc^^o 

i^Ur3>««l 2" ®MS{i:s±ai®^>';=i>»*S2 i:P^i:-r:S,cih*5-^t^ 
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oSOI (Silicon On Insulator) e^^iyNT-feoT ^ J;V^o 
mihS^mi A<Dm^\^^ 000~1000 OA^jSTJ^^o BUI 3" a.<Dm^ 
15 0 /immm. ilPSI±5~2 0 0 Atm«J^CDfaffl"ea^^-ra^^:b5Tt^o 

^X'^^mn^ 1 3 a iSiliSlSPgp-eafe^ra l 3" ahiy^^ti:^ 2^c7)|SP 

±f3CDIH!^l 3 a" ©M® e>^^-r ^ <fc a t:e^*^<t: 

mm 1 4it^mi-f^tixh^^o mmmxit. mm^Li3(Dm. mmm. jf^m^^y^ 
mi±. mmom^^mBMT^tcisbizmwi^ihvx^^i^. mm^ii scDmti^i 

©^{i5~5 0 0 uTa0^mxm'^m^-r^:ihifiX'^^o ^® J:^^^8[iB?Ll 
3®S{ilfi:^[qI-eJ5(S±5— trfe D.M^.^N'^^y^{±± 1 /zmtATi:^oTV>§o 
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—i^^izmm^tiXl^^^o yX>»l/agp 1 5 a®^@ii3- 1 5 0//m®tgffl. y 

x;i^«gp 1 5 ao^jiji i~2 5 >£/m®i5HT3a:i:ig^T-^§o S7t. mmm^h 

<mnmm 15b iia^^^-fbi^JSIB^ 15c Q)mm± SOOO-IOOOO A(Di5 
ffls mm^XJVl 5 ©HPS (ii^^-fb^P«3®jl 1 5 b©F*3g) 1~ 1 0 
m(7)l5IS. 5©SgmM (yX;i/Sgpi 5 a(D^^) 1 ~ 1 5 0 // 

Sil^i.eiiitZcl: D-r >=^®:^SSMtftAsjgMU J:?3]g*fiJg®-r V^^S^Uzf^- 
iri:d5"e^§o ^^iiyx;i/l 5dsyx;i/«gpi 5 a^i)i^:5CDT% 

^H>Ts wm^^^->mmmm2 ui. B^b;fe3o®^agi5 2 1 a, 21b, 
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2 1 ct^^ta^. nm.CD U =J >mR 2 2 d ® U 3 >mR 2 2 (DMnt^ ^ 
^tBbTV^aml^®My X;i/2 5 >'Un>*tR2 2®^® 2 2 AjiJtciElS 
^nfc3o(D^j$^*J 2 7 ';=i>*tM2 2 h#^^^gi5*t2 7 

>^^#til&-r^ 3o®-f >^m^2 8 i:^ Ctl^CD^ >':3r:^gS2 8 tCgEi^^tL 
>ie§t$^^g2 9 a, 2 9b, 2 9 c t^M^Xl^^^o 

i/ U 3 >atR 2 2 {i. =S--^gg(5 21a, 21b, 21c.r^t3s a® 2 2 AfiJ 
A^^«®2 2 BffliJ(3K7l-rsm^®M?L2 3 ^Di^. :^(DWM^12 3 (D^® 2 
2 AiilcDliPa5 2 3 a (is $>'';=3>aiS2 2i:=&3^i^W2 7 t3 D Jf^^ ^ ti 

2 h|si^i:-r^c: ^iA^T J?5^*)->U=i>tttS2 ^|^^®«5HT*iS^-ri)ii: 

M?L 2 3 2 1 a , 2 1b, 2 1 c r i: l3F>lf^®^|aI (0 8 cD^ 

Kli-r§«^>'X;i/2 5®llng|52 5 d^PiaciBS;^tfrv^^o -r^ftt^-fes 

g|5 2 1 aT-{±. ^SFA7^IqIt:?&oTi2S^ti;feMjil?L2 3 ®^J>i)Sl^ >y 1 

m.mmm^n. nmi^. mwu2 ib. ^g^2 i wmii22(Dvm\:f: 
^y^F ^lts ^mm^2 i a, 2 i b, 2 i cic 

43(t§M?L2 3 ms.i^\^^y^p 2 (Pi = 3xp2) xiimt^-mx 
ir^^cDx^ mm^^^—>Mmmm2 i±i^thxi±s i^^^f 2x^mm^2 1 

a, 2 1b, 2 1 c(Dmm^mt^m^MVWM^ntz^(Di^-^'=>X\^?>o ^<dx 

1 3tmmi^vxm:^m^x^^o *fes nm^2 3(Dmmizm^^nx\^^^m. 
mm<h^m2 4%. ±mcDmmm<t^mi 4hmm}iT^:it^x^^o t^. m 

i*. mmommiDmm^^mtT^rzi^izmmhhxiib^o 

2 2 Ji-i$:fi^k:B^^ttfe>'X;va^2 5 a^. ±I3©^?IB?L2 3 fc^ab:^^ 
X;i/«gP2 5 a®|^il®l3B^^ti;fe^m^«l^®ji 2 5bJl. y 2 

5 a.(D^^m^mo x^izmm^fitzmmm<tm^mm2 5 ci:T'^fiK^rl-cl^ 
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mm^Bm,^Mzmmm<hmm2 Ah-i^mizm^i^nxi^^^o :i(D^^t^m.m 
yx;i/2 5 fc::fev^T^ ^(Dyxjv&3 2 5 ei(D^mtmms ^mmihmmmm 2 
5 h t^mmmh^mmm 2 5 ccDm^.mmy :^j]y2 5©iipsi3 2 5 d(Dp^m^ 
mmih<^p^mm2 5 homm). mmy:^jv2 scD^ma (yx;i/agi5 2 5 a©i^ 

0iffl?L2 3tf>^v±m^nrz-f >^t^i^u^ymR2 2 ©a® 2 2Biiiji3M^-ri) 

^itgp#2 7{i. ±kB©S>'U^>«2 2cD^®2 2 Affl!)fc:|2ig^tts U =3 

^^gp** 7 J:|sl:^ti, i^U=»>«^2 2 i:|llC^M?f^>l:^®SgP2 7 ah. i©S 
^2 7 a.(Dmmzmf^ntzy^>i^^2 l b. 2 7 a©4'5^t^{t^tlfe 
llPlf|5 2 7 cd^&^Ds y^y-:^^2 7 b{CT^> U 3 >*|S2 2®^® 2 2 AfJ 
Izmm^tiXl^^^o ^itttCcfcDs i^-y ii>a*^2 2 i;=&^itgl5M2 7h£D^(3-i' 

X^^^ ^©BI^:^f^;^^^LT5:itgB#2 7§$^U3>»M2 2{3 

±-rSo 2 7cDMKi±. ±?z!i®^^^«7 h|5l^t{z, ^(D^m^m 

-(>^mmmm2 9 8i, 2 9 b, 2 9 c^c^^^tlTV^-5o >^#t|&^g2 9 

a, 2 9b, 2 9c{i. ^g,^#t$&^-> Mm.m^-^^>y^. um^'i^-^B^ 
nutt2 7 izm\-^^tix\^>^-(>^m^2 siiioT-fe^As. >r>^^ffi©4^— 

I^^^^J^bt s 1 -oo^^^gp^j 2 7 tl^m®|gP^ 2 7c ^iStt. #iaP€l5 2 
7 c{z>r >^^^S§2 8 ^^^bT^)ctV^o ^fc. ^ >^mSS^^itW2 7©|^ 
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t^H^^o l^tz. -f >=^r#ti^^g2 9 a, 2 9 b, 2 9 c ^^^SUffiCD-T >^^#fc 
*&-r?)ii Ds #^SSi5 2 1 a, 2 1b, 2 1 c r IzpjfMO-r >^Tifi1g 

J;^/^^->BSg/b5T#^o Sfes >^#t$&^g2 9 a, 2 9 b, 2 9 

2 lb, 2 1 c*s— '^$:i:>&•:>TV^^©T•^ itmo^g^^-^-r < . 

^^g®f4a^jg/b5@i?)X^v^*)®i:5&^o $e){3s My X;i/2 5:b5y X 

;vs^2 5 a>^i)ix.?)<z)-es wmyx)V2 5 (Drnw^^S-tm < . ^ui^^<7>mm 

^t^V zi>^m.2 2®«®2 2B^I9®^{t:fe*®i:bT^ctl^o 

— >?F^fig^g2 1^C^5V^T*)^ M?L2 3(Dmm2 2 AfiiJCDH 
□ g|3 2 3 a^siM^ct^^feT^— /•^-ff^^ab^V^Ji^^ff^t^OHglSh bt^ J: <s 

(A) (iiKi8&iT®iiis 1219 (B) i±mmmx^^o I2l9^;I^5v^T^ mm^^^~> 

5f^mmm3 ->V:n>Mm3 2t. Cl<Z)^^U:=r>at^3 2CD«®3 2B/&^e> 

S^mbTVN^1tf(®miay X;i/3 5 J:, i/ij=i>^;fe3 2CDa®3 2Aigyi3lB^ 
■^ntc^W^^3 7 i:, S>'Un>^^g3 2:feJ;t;f^i#gPlt 3 7 F*3icff^^^tlfe 3 

>=3r^l^3 8 a, 38b, 3 8 c J:. =§-^ >ar5^{^{3j|^i^^nfe^ >:^!r#t 
j|&SS3 9a, 3 9b, 3 9 c ^ <^ilx.T V^^o 

n>aiR3 2{i^M3 2 Aiild^^«®3 2 BfilicMji-r ^^^©^^^fflfL 3 
3<&il;t, ^®^^iB?L3 3CD^M3 2 Affi!jCD|§P^3 3 aJi. ^® 3 2 AdOlc:^ 
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^izm^^nrz3m(D-(>^w.m3 8 Bi, ssb, 3 8 cp^cDi^^mni^izmHii. 

M?L3 3 m7&T^mm>'X)V3 5(Dmn^3 5 d){im^CD^|Rl(ia9 (B) 
m^iJSSA, SSB, 33C, S3D, 33E, 3 3 F y ^PX-Mm^fi 

umy xji^3 Bit. ±mcDwm^ X)vi 5 tmmcDmmx^^^ ->^)^>mR 

3 2 ^i— X;i/M3 5 ai:. ±fBcD«iB?L3 3 fci^SiiUfcy 
X;i/^^3 5 a©i^M®ti?g^^ti;feil«^'fbtn*i®M3 5bi:. yx;i/^gp3 
5 a®^S|g®^aa a:a{C?F$^$n:/^3^*^'fbi^3i®M3 5 c ^T^a^^ttTl^ 
^fex BI^^<bi^P«3®jl 3 5 b t^«Mt)4i®jS3 5 ci±. MJL3 3© 

M®{c?B^^tifes^^«ji3 4t-i$-^izmm^tix^^^o ^(D^otMm 

yX;i/3 5 ^3^H^T^ ^®yX;i/«gP3 5 a,(D^m:^J^X^mm. g^^^^htJP^® 
^3 5 b Jia^^'fb^^MMS 5 ccom^s mm>'X)\y3 B<DmuU3 5 d®f^ 
S (Sm^^tl^l*!®^ 3 5 b©F^^), mmyX)V3 5(D^mM (yX;i/SgP3 5 

mm^l3 3A^e)ttm^lxfe-r >^A5.>i;:3>»;^3 2 CD«® 3 2 BffliJlzft 

^^gp*f 3 7 His ±m(D->v=i>^m3 2<Dmm3 2 Amizmm^tix-yvn 
>Mm3 2^u^-r^m'^(Dmx^y). a^o, ^j^tos tos^u^iv^irs 
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EllOti. m9 (A) \Z73%:^ n ^ ^) ^ > &m 3 2 (DA- Au^ni^ ^if^m. 
m 9 ( A ) J; m 1 0 izm^ ti^ iz. >> U n >ms. 3 2 lzl±^ MJL^y 

3 3 A, 3 sj)(D^mu^t^ y^m^mms 9 a^^^ii-ra cfco^^jF^gg^tb 

tzM^CD-i >^m.^3 8 a,. ^^U^ «?L^|J3 3B, 3 3 ECD^mu^h-O 

^mmmm3 9hh^mmT^<iioiznm^titcim'^(D4 >^m.^3 s httm 

m^nxu^o ^tz. M?L^J3 3C, 3 3 FcD^|gPgp±{3-Y >^^^^3 8 c 

tmmzm^^tixi^^^o ^e>{c. 1119 (a) i5ctt>*Eii nzm^ti^hj^^iz^ 
■^n^U3 7izit. mm^n3 3c, 3 3 F<D^mn^h-f >^mmmm3 9 c 

il® J;a^^i#gi5M3 7 hS^-U =3>»M3 2 }l(D?^izmm^ ti^ 3®CD-r >^ 
^^3 8a, 38b, 38c{±. I2I12 iZyjk^ th^h Iz^ ^S{33f*^bTV^ §o 

j^x ^nuu 3 7 commit. ±^cD^nm7 tmmiz. ^(DUB^^m.i!^i^v 

n 3 2 (DUmmmm,(D 1X10 fg-- 1 0 ^©l5ffll^®M^|s^^fflV^ :h:^}ii^ 

>^^l^3 8 a, 3 8 b, 3 8 c ©TOJi-T >=3{^^ii&^g 3 9 a , 
3 9 b, 3 9 c {z^gi^^tlTV^§o >^#t|&^g3 9 a, 3 9 b, 3 9 clzlt 

^cox^t3::^^m(Dmm^^^—>^^m.^m3 ^^u^iv^ms 2©«m<d 

2l*5T-t. iRlBttZi^U :3>^|g3 2 cD^®^®^ >^{t*=&l5^±-r ^ iT t 
t^X^^o ^fc. >=^^$^^g 3 9 a, 3 9 b, 3 9 c :?)^^SiJffl®-f >^§#k 
^■r^C^fclJ; t), =S-f >dr^gS3 8 a, 38 b, 3 8 c LT 

mm^l^'i 3 3 a 3 3 D O^^;!/— ^^$ffl?L^J 3 3 B 3 3 E 
W?L^J3 3Ch3 3FO^;i/-r) $tijfc|^«L?U^^{-mM©'l'>^T'ifi^ 
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bT^ ^>^r#^^^M3 9 a, 3 9 b, 3 9 c^mmi^xmmA^^^^ ^ tlC 

izj^-oxmmm,mi^{&m^fi. ^^■m^m.(D4>^^mm<Dmm^:^j\y3 5^e> 

mi 3ii:^mBM(Dnm^^^->m'mmm(D^cDmmnm^7i^-t^mmx^^o 
HI 1 3 icj3v^T. mm^^^->m^mm4: lit. yv::2ymm4 2t. coy^) 

i/>;3>St^4 2{±^®4 2 A{i!|}?P^«Mffi!|{3SM-r'g.^^©^^lffl?L4 3^m 

mm(E^^0«J^?iil 0i@)6D>'i^->4 6*S5/V=3>*m4 2lc:lg{t6.tbTV^So 
^^?L4 3JiloCD/ti57 — >4 6{c::feV^T©tf^A^bx mo^-^^ — y 4 6 

(D^$^(Dff^^mUX^\^X^^o 

^i>-yo:=iy&m2tmm(Dmmxm^T^^ti^x^:ho ^ta. nmnAso 
mmmm^. mmmm^. mm. m^\^y^it. ±j^(DmmK3 tmmizvxm 

m%±^comMm\:^^m4}inn}i'r^^hi^x^^o 
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o 

1-2 ^jM/1>S^->fl^.B&. 

\^^xmm-r^o 



wo 02/11182 PCT/JPOl/06353 

35 

fijc^S2 1 ©-r >^#ti^^g2 9 a, 2 9 b, 2 9c5b^5>s ^ti^M >^A^ 

u =1 ymK2 2 bi^^^->m.mmi^s t(Dmmit. o . i ~ 5 mmmmoofmm 
wm^'^i^—>m^^mw2 i}innt^^o\zj'^^y i^T^^yu—'7—^m,m.'u. 

mx\±. i^^)-n>mm.A2(D^^m-r) ^>'N'^->«fl^^#:SCDm^feSfciBg 



wo 02/11182 PCT/JPOl/06353 

36 

- >?f$m§ff ^ o CI © J: a ^^f^cD^ 13 b {3 D X ^ - >«?F^fife# S ±13 tt. 
T-3 umj X}\,(r>m^^-fi'jp. 

1 (Dmmmm) 

^Iffly X;i/5 ^^Jh bTlH 1 6 ^#P.bT^0J-r^o 

~3 0 0 oAn^(Dmmmm (s IsNJ «5 i^m^mr?> mi e (a))o 

0^^iiP§^ov;:^^'.'ii$7— > 5 2^ff$^-ra (SI 6 (B))o ;rcDT;:^^?^ii57 
^^^1-^*)®-?!^ t3s ailtx MPIP^ 1-1 0 0//m©l5Hl^T-iS^-r^C 

3i::?)S-e#x u M^mm^miz 1000-200 oAmm 
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^mmt^ (Ell 6 (C))o iI6DMffiM?L3CD01S(±s ^Jx.{is ICP-RI 
E (Inductively Coupled Plasma - Reactive Ion Etching)^g$:ffll^fcB o s c 

X {±s M?L 3 cD^iscD^^ ^mmr ^ v^ jLmi^mm^ji © ^ ^ o 

*ffliii-r^aa®M3t{3:§3?AT"fe^o ^fex I C P-R I EtZct «5 K^-r:3t 

Yb-r^i tdcfc mm.wm^3(Dmmizm^5 ooo-iooo oAmmcDm 
mm^mm4:^mmT^ mis (d))o 

m^fs^mmT^o ^cr>mmmihmm4i^mmcDM^i^xmm\^tzh:L^x 

E^'fbtJ*^e>*§MyX;i/5 7?)5t#^n^ (mis (E))o 
±i3®}S7'^^^ hai>y5^>^l±, ICP-RI E^a©B o s chrp-fe>^ 
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0-3 0 0 0 Ammommm^hm ( s i e i ^?f$^ ci (Dmmmit^ 

i^ilbTSm^^btJ® 6 1 §R I E (Reactive Ion Etching (rD-k;;^^??::^ : CF 

/jNi§p6 1 a:^*)07-?^$7->^f$^-r§ (El 17 (A))o ^mm^tmm 6 1 

h/t^ — >^|^^b-C> ^^liP6 2 a<&%-ov;^^>'i^ — > 6 2%ff$fife-r§ 
(iai7 (B))o ClCD^^iBilP 6 2 aJi^ ±f3«DS^M'ftlt!)M 6 1 ©/1^ — >© 
/J^|gP6 1 a|^.$?t b <tt>4iJti^gp{3{iLa-rSo3CD«|^P6 2 aOA^^ii. 

^K&-r^M?Li 3*5j;t>*^gt^yx;i/(D;^t^^^^-ri)*)CD-efeD> m 

P^^ 1-1 0 0//ma)|6HF^t!^^-r§c:i:*ST^^o 

^zb^x^. y^j^^y^^j m^mmmmiz^^) 1000-200 oAmm 
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S^^i^-r^ (!1!17 (C))o :i®MaW?Ll 3(D0^{±s ^jx.(^. ICP- 
R I E (Inductively Coupled Plasma - Reactive Ion Etching)^B^ffi V^:fe;B o 

^^So*fc^#^c: ICP-RIEfZckD K^-r:i^^y^>^^^fTa C^itZctoTs 

SI 5b) mmMitmme lo^hmne 1 aF^K:mmuTv^2,s^u=i>a;te 
1 2 jcs^^Yb^Js 1 4 (s^^-fbti^imji 15c) ^n^tijp^ 5 0 0 0 
~ 1 0 0 0 0 Ammx-mmir^ mis (a))o 

^5®x^i:bT. mmm^h<^m 6 1 ^m^L mis (b))s 

it^mm'mm 1 5 c)*^^':^^' ii^diox^/u 2©— asASo^^/^v^^^ti. 

sy';3>s^Ri 2©x-/^>^*fi!jjz^mbfc^$fflyx;n 5*sf#?>ti-g) (m 

18 (C))o ±13cDyX;i/«^l 5 acD^ilJi. ±Sa©/^llP 6 1 a^^MliP 
6 2 ai:©^S<DMi:5S:!3s -^J^^^IStl-lc J; t)#^lc^ff^^M-C? #^0 1^. ± 
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±m(DmTX^^ h I CP-R I EmM(DB o s c hrp-fe;:^ 

^-Tv ^loxgjibT^ mmm^:^&:< 1 0 0 >®i^ u =r>^^g2 ' (Dmm 

^?5fe#bs c:®i:/U =3>^M2 ' ©^Sfcjg^^A 2 0 0 ~ 3 0 0 0 A^^gcD^*^ 
-fb^J (S ijNj 1 ' ^?f$fig-r^o 

?^{c:^ i/Un>*M2' ©M2' A{BiJcD^*a<bt)jl5 1' ±{3a^ttlxi^ 

-fb^Jl 5 1' ^R I E (Reactive Ion Etching (iTn-fe^;!?::^ : C F4 * feii S Fg)) 

1 9 (A))o mmmimms i- ©?f$j5icJi^ ±K!i®iiM^bt/s 5 i^isj^j^fT 

(D-^^\). 7^— /I— fflUP^ 10-2 0 0>t^m©^fflP«3"t?^^-r§3^3bs 

i5^lc. ^2CDX@JibTx ^^S'fbi^^Sl' ^x'^^^iibt. S/Un^^iS 
^Triis 7^— ^^"-ffll@P5 1' a{cMmbTl^§i/U^>aM2' d^s 

<i 1 i>®i)jmm-r^J:-5t^^7&iqifcji'y^>i/^ns m^\t. mmnmm 

)I^CD5^-7l-fgp®]H;^i)SiH b^ St? (ME^ilH^Jt^CDiagPAs^^lzB^^n:!. 
?fm®IH]S5 3 ' a:i^B^^ti^ (019 (B))o 
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M2' Affl!l*5J;t;f«® 2 ' Bmi^-^^^nmS 2' ^B^T^o ^h^-V. y" — 
^Gasps' a7bsff$^!5o^:^^Tl^^l^^' U n >SIR2 ' ®«® 2 ' BfiJ^v-X^ 
^1115 2' :^^'^^-::^>^J7'bTMilP 5 2' a^B^I"^ (11119 (C))o ^ 
®MliP5 2' a{±. ^(DiiP4'iC>^i:^Un>atg2 ' ^^LT±I307^— 71 
->KIHIgP3' a©^fili^ h iSt^-iStt- -5 J; ^ tlB^r -So ^tc. MHP 

5 2' a®;»c^^li^ ^^xEf ^M?L 3 *5ctt>*^i|y 5 ©ggPS^?^^-r S 
^)®T-afeDs ilSs MISP5 2' a^ 1~1 0 0 um(Dmmf^-^m^T^ :i h 

^ffi-r^-x';:^^»Mj:bT{is ^s^jMcDSij^iCs uvx h■^^-^mmiti<mm■ 
irilAs-e^. ;^>'-?>3'i5^ U >^^^s 1 0 0 0 — 2 0 0 OA^J^ 

5)MaiM?L3 ^^ggT'S (1212 0 (A))o i^SSMfL 3 CD^|g(is i^Jxiis 
I C P — R I E ( Inductively Coupled Plasma - Reactive Ion Etching) j:. 

izmmi^rz-^:^^Mm5 2' (y'-j^-mmu3' ap^o-^x^mms 2^ ) 

<s Xjg*s^ig;^;fe®^;fe;g,o ^ittCl CP-R I EtiJ: b ^•^'fac^y^> 

^^fir5 ^t:a:-^Tx M3l^g[,^?L3®^^{3M-r§I^F^^;*;iI>i«::^Si-r?. ^ t 
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{cffi^5 0 0 0- 1 0 0 0 0 Am&(Dmmm<tmm4^MmT^m2 o(b))o 

>St^2' ®«®2' Bfi!ld*e> K^-r J:\y^>^^ff do :l<D \^ 5^ -(:x.>y ^> V 
triis ^^^{btJJiS 1' ^'U=i>ft^S2' <D-^*s:cy5^> 

yX;V5*s#e>tlS (02 0 (C))o 

±HB®^:^:^^^ h j^y5=->^i*N I CP-R I E^S©B o s c h:7"n-fe:^ 

mil' (Dmm>fX)]/i ^^m}i\^xm2 i:}3j:t;f0 2 2^^m\^xWimT^o 

^f. ^ ICDX^JibTs M^^:??{£< 1 0 0>C7)->U=i>^Ml 2' cDa 

M^^ii^rtbs U n 1 2' ®^Ml3j»a^2 0 0~3 0 0 0 A^jgcDJ^ 

mm^t!^ (s isNj ae 1 ' §?f$^^i.o 
^t:. > u 3 >a^R 1 2 ' 1 2 ' Am<Dmmmtmm e i ' ±izm^^ 

mmt<^M6 1' §R I E (Reactive Ion Etching ( r D Hz :5b* : CF^^tci± 
SFe)) izX[):jL^y^>^'\^X. 6 1 ' a ^ ^ o/^^- > §JF^^ 

(1212 1 (A))o mmm^mme i' cD?F$fijo{is ±^(Dmmm<hmm5 it 

B^Ktis mm-t^y^—^^—m^CDB^l 3' a®^^s 
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^feiz, m2<DT.mt.i.x. mmmh<i^m6i' ^-^x^tvx. s>";n>s^E 

M^X) fr^ ^:^:^^^*bv^o ^Mz^^^ i^U^vS^l 2' ©^S 1 2' 
Am^y'-^^—J{^^(DmUl 3' a.t^mm-^fi^ (12121 (B))o 

U3>^^si2' ©a® 12' Bm(Dmmm\i'mmQ 1' i^^^tti/i^x h^^M 
y^mm-r^o^ux.^cDUi^^ v^^^—y^-^:^^}! hxmm^^h<^m 6 1 ' 

I E (Reactive Ion Etching (^n -fe;:^ : CF4 tfeJiS Fe)) D^ii 

oy^^->:^f$^t-§ (g|2 1 (C))o C®/jN^P6 1' b(i. ^©IBPitiiC^AS 
5X'J^>*M1 2' ^ia-bT±lBcD7^w?->K[Hja5 1 3' a^ff^'t^ (Ig;i^) tiS: 

(^g) *?^^-r^^©T*fe Ds liPS§ 3- 1 2 0//mCD 

^4(DX@hbT. >; n >SI^ 1 2 ' ©^®12' AfI!|:fcJ;Z>"m® 1 

2' Bmiz-^^i^mme 2' ^mmr^o ^fel^T'. 7^-/i-4^iHigpi 3' ad^^^ 

^^fiTV^TfeVA^Uriv^^l 2' ©Ml 2' Biil® x';^i^^M6 2' 
— ->^5^bT^^llP 6 2 ' aL^m^T^ (1112 0 (D))o c:®^gtMP6 2' 
a{±, ±f3©^^^YbM6 1' 0/^^ — >®/jN|gp 6 1' bF^, $?Sb<{i4' 
^ll^Sl5t3{jig-r^o :i©^^|fflllP6 2' a(DX^:^l±, mT&T ^WmUl 3 ^ ^Zf: 

^^^^x;^©;*c^^<&^^-r^^©-efeD^ jI^s iiPS^ l ~ l O O Am©|g 
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y^^. J: D 1000~200 0 A^JS 

D <i; !3 ff^fig-r ^ ^ ^ o 

^'^{C J; D ^> U 31 lymm. 1 2 ' {3«ln 1 2 ' BflJj^d^ SfflfM?L 1 3 ^^gSI" ^ 
(1212 2 (A))o C®SM«g[a?Ll ScD^aSiis «?!l^«^s I CP-R I E 
(Inductively Coupled Plasma - Reactive Ion Etching):c^3'5^>'i7^© K^^foi 

ht^-^^^o ^(D^>{-y:t.v^iyf/-^\±^ KffiM?Ll 3*s^_/i_3Ff$>|^IHIgp 
13' aP«g*-r-Kaibfci:Cl5-?:\ U n 1 2 ' CD^® 1 2 ' AilHtcff^fig 

bfe-x';:^^mM6 2 ' (T^wl-Jf^Jt^CagP 1 3' aF*3®T^^>^JIt6 2 ' ) yb^^ 
b e>^Mi: bTf^ffl-r^cDT-.^^^Ll 3®^igcD^^<g:ftiJ|?-r^iei»S55:<. 
X@ybsffiig:fe%CD^:fe:|,o I C P -R I E 13 J; D F ^-f ^^J' 

sii^»L 1 3 (Dmm^^^Wi^mm 1 4 mwrncrnvmrn 1 5 b) 
m\imm^ ico/jni§p6 iaF^cmmbTv^^s^u=i>*isi 2K:3^m^'fbtiM 

1 4 (^m^ibi^^raH 15 c) ^tL^njp5^5 000—10000 ASJ^ 

•^ff^^-r^ (1112 2 (B))o 

^fc:. M7(Z)n:ai:bT. ^^^^fb^^Ji 6 1 ' §|^*b (1112 2 (O). 
z-^— JKOfl^ 1 3 ' a^s?Bfig^tl"CV^:&V^i/ U 1 2 ' 1 2 ' BffiO;?)^ 

4 (^l^^-fb W® ji 1 5 c ) ^sx'::^^ i:;feoTS^ U =3 1 2 ' ©— ^A^*^ 
^y5^>^*^tLs yX;i/agPl 5 a^i/Ui3>*^Sl 2' i:— #:6^icffM^n§o 
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IS/b^tff^n^ (I2I2 2 (D))o ±l3©y X;i/Sgl5 1 5 aCDI^JlJis ±facD/jN|| 
□ 6 1' bi;^^iiP6 2' ai:®^g®l|^^ "^X ^sSthtz J; D ^^Jd^ 

isHcD^T'X^^ h3i^y5^>:5^{i. I CP-R I E^WOB o s chXD-feX 

-3 0 0 0 A^jgO^^^'fbtJ (S i3N4) ^5 1" ^B^T^So MS® 

2" Aim® x'P^^^MS 2" ^>^'LTJ£:il@l§n 5 2" a^fe^foOx'X^ 

J^^ — >^m^h^ i^V^>mK2'' ©a® 2" B{I9® x';^^»M5 2"- 
-->^bT«^P5 2" h^%-r:>-^X^^^^ — >^mmT^m2 3(A))o 
Jz:i|ii§P5 2"' a^iSPcti^Q^tt. S^Ur3>*M2"' §:f^bTMIiP5 2"' b© 
^ P 4f h St-r -5 J: a t^ig^-r o 

3" a®liPg^^^r5*)®t?fe»3s aims iSi^liP^ 5~2 0 0//m©^H 

ii!?L3*5ckt5^g[^y X;V5®liPS<&^*^-r^*)©T-feD. aims mifflUP^l 
-10 0>cdm®>aHF*il-eiS^-r^caW^bV^o 
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mi^^^tifir^. v^^'^s M^mm^mizj:. f5iooo~2ooo 

m-r^ (11123 (B))o Cl©®^?L3 CD^iS{±s f^J^f^s I CP - R I E 
(Inductively Coupled Plasma - Reactive Ion Etching)^^ ^^(D K^'T 

S> 3 >*;i:M 2 " ^LTs SOI (Silicon On Insulator) h ^ 

tifiX'^^o S O I -i7 3i/\(±, ^<bS«»M§-^^^S>U:3>i!»J#bfe#-Jl# 

^3cDX@^bTs JSitilgP 5 2" a ^ ^ /-^^ — > ^ x-;;?; ^ h 
bXT^-f — roc^^/^^V^tc <fc D U :3>*IS2"' CDM2"' Afflijd* e>i£i|@IH]gl5 
3" 8i^mmT^ m23 (C))o c:cDJ!£i|ii™3" a©^^{±. ^SFIJ^^. IC 
P — R I E ( Inductively Coupled Plasma - Reactive Ion Etching):!: 

nz> iZti^X^^o J!Si|'iIHIgP3" acD^iSJis M?L 3 ©liPdsj!£i|iG3g|5 3 " a 

mz. m4(DJimtiyX. ±t^<D^:^^ms^5 2" ^m^\^. mm^trnxmit 

r^Cl hl3ck «lf^?L3®MP, i2:i|'lOT3" a ®M 13055^^5 0 0 

0- 1 0 0 0 0 A@jg®S^^<t:^jl4&ff$^t-S (02 3 (D))o 
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li^>ti^ (1112 3 (E))o 

±m(D-MTX^-^ h:J^^y^>^t±s I CP-R I EmmOB o s ch.yti-izX 

Mil" c?)mii^X;H 5^0iJhbTlll2 4j3cfcU^EI2 5 ^#H^UT^B^-r So 
*-r> ^l©xShbT. ^®^;^?tb:feS^';=i>*Ml 2" ©^®K:jpJ^2 

0 0-3 0 0 0 AMoD^^^'fbi^ (s i3N4) ji 6 1" ^Mm.-r^. mz. 
u 3 >a^5 12" (DMm 12" Bigijo^^M-fbtJii 61'" j3^7fet4 ui^^h 

I E (Reactive Ion Etching (rD-fe;:^:*;^^ : CF4SfeiiSF6)) fclcfct):^! 
^3/5^>^^bx ^©^^ ±fBcDl/^^>^ bz-^iS? — >>&|^*bT. /Jn||P6 1^ 
o/t^_>^Bsi6-ra (1212 4 (A))o "^mmh^mS l" ©JF^^ii^ ±5£li©3^ 
^M-fb^MS 1 i:l5l^{3^f o i hib^T^So St^. /J^ISP 6 1" a©^t^«±s 

— 1 2 O>t^m0«gHi*|-^iS^-rsc:aids-e^§o 

ll2©xStbTs ±S3®^^^'fbt>® 6 1" <kd Kii^mtv;^ 

^^iiie 2" ^0J55&f So ^^V^Ts i^U:3>^|^l 2" ®S® 1 2" Bf|(J®-x';^ 
^^M6 2" r:>^LT. ^|ffll§P 6 2" ec^^-D-^T.^ 

— i^U n>*tsi 2" 1 2" Afij©v;;^i^^J5i 

6 2" ^:i:y5^>^5^-^>'-?^--:=:>^bTs i£iI@^P6 2" h^^^^X^/^^ — 
y^mmT^ (02 4 (B))c, m^PaP6 2" aii. ±f3©3^m^'fbJ^^ 6 1" 
©>'N'<S^->0/^igp 6 1" ap«3s b<{±'4'iii^gp{3{iiab. /2:(SI§P6 2" b 
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#^?F^>K§^ijrj£iiiEigi5 1 3" acDifip^§^^-rs*)©T$) t)s mm. )t:mm 

P$5~2 0 0/^m^D|g|lil^T"iS^■r^:l^lW*bV^o ^^S^MJis 
cfcD1000-'200 0 A@Jg©ff^{3?f^eio-r^Ci^^»*bV^o «?'J;?.{^s 

is^^sST^ (112 4 (c))o ^(Dwm^i 3(Dwmi±. m^i^. icp-r 

I E (Inductively Coupled Plasma - Reactive Ion Etching)^ 5^ >^#© 1*^ 
-r^tzmz. i>U^>S^R12"' hbT^ SOI (Silicon On Insulator) e7az 

fel#b:fe:^Jim3tTfe!3. ^^bs^^.^Mdso^^y^^-^^©:^ by t:>^^i:bTCD 

SOI eroiM^^ffii-^ci^t^j; Ds ^ ^izmmi(D^\^^^m^^(Dmn^^^m 

^^tis il4cDx^2ibTs xSISllP 6 2" h^^'z>T:^^^^^ — y^-7:;^^t 

vx^ ^ —y°:r. y ^iz X y) V :d >mmi 2" 1 2^ Amii'^jiimm 

gPlS" a^^^-rs (132 4 (D))p ClOiAilSlHIgPl 3" a®^B^{±. 

I C P — R I E (Inductively Coupled Plasma - Reactive Ion Etching)^. \y5^> 
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r^^ihiz^y), jeigiHigp 1 3" a(Dmmizmmm^h<>^mi mm^Lisco 
mmizmmmitmm 1 4 (mmm^tmp^mm 1 5 b) i^^^ibt?^ e i" © 
/jNiiP6i" ap«3^c:mmb■cv^:ss:/u:□>^^sl 2^- tsuN^fbt^Ji 1 4 (S^^ 
^'fbMs^i 5 c) ^n^njp^s ooo~iooo 0 A^jg-eB^^i-^ 

(1112 5 (A))o 

mz, m6(DT.ntLx. mmm-ih^me i" ^m^v (E12 5 (b))s 
mmm^m^mm 1 5 c) *sx'>^^h^oT->';:3>*^Ri 2" co— ^as^^^^ 

^>^^ti. yX;i/S^l 5 a/b^i^ u 1 2" t—i^mizm^^n^o !z 

(Djxji^mm 1 5 aitmmcDM^^xmm^nr^t^^x Y^-c^^y^iy^^^m 

±r^:z}^{Z^y)^ S^U =3>*M 1 2" (Da:^y5^>^{|!j{c^mUfeMy x;i/ 1 
5dsf§?,tT,§ (E2 5 (C))o ±m<DJ X)]/mUl 5 a®P^JPt±. ±i3©/JxMP 
6 1" ah^^JlBlgP 6 2" a ^igtfK: J; D ^^Ic^jS 

±l3®]ftTX^^ ha^^>'5^>i7iis I CP-R I E^gCDB o s c hXP-feX 

II- 1 n^^^->mmMw 

(m 1 (Dmmmm) 

02 7iiEi2 6 1 iz^^^ti^mm^^^->mm,mm(Dmmy xj^ycD^^T&mcD^ 
'>^^:kmmmx$>^o m2 6:^^z^m2 ^^zi5\^^x^ wm^-^^—>M^^Mi 0 

1 Ji. iy^zi >mm 1 0 2 i:^ :i(Dty U 10 2 (DMM 10 2 BiliJJzgUm 

\^tzWmJ:<)^ 1 0 5 iLCDWm^ X;v 10 5 CD5fc5|g® 10 5a hMlM 1 0 
5 bi:.^^i>^ < ^*)av>. ^e>fcs U :3 >StR 1 0 2 1 0 2 B {3?F^)5)c^ 



# 
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ntzm^m loet. ^mmu 107 3 >mR 102 t^n^u 107 

m^titc^ 109 t^m^r^-^^o 

i^vny&mi 0 2it. mm 10 2Ami3^^Mmi 0 2Bm^MM'r^w.m.cD 
nm^ii 0 3 ^m^s ^©M?Li 0 3®^® 1 0 2 AiMcDma^ 103 ai^^ 
±Ha®^>";r7>»tKi 0 2 1 0 7 tiz^y)j^^i^fix\^^^mn^izm 

mbTV^^o ^> U 3 >aiK 1 0 2 >; n >(D#M^*^^* b < s IP^fi 

2 0 0-5 0 0>am@Jg>b5»^LV^o J; ^ ^ U n 1 0 2 

Jii5lf^iK*5^ 2 . 6 X 1 0-VKi:^£V^fc^*s ?gLjgt3 J;;g,?f$>t^^<b:^)5@<!i6T/J^^ 

m^tmm 10 4 5000-10000 AajgT-$)^o Ei^«?!i-r^i±. u 
3>aMi 0 2(Dm^. nm^i o 3(Dmnm. mmm. ^m.i^^y'^mi^. mm 
(Dm^^m.m-r^tzi^izmm4hi.x$>^±^. wmji i o aonp^fi i ~ i o o 

AmSJg. ^^?^?L1 0 3(D-rx-^^ htm 1-10 0@m©|BHtr^gl[^^-r:S 
:iti^i:^^o ^fes ^iB?Ll 0 3®?F$^i^43J;OT^^t:^y^{*s M^'-?^-^ 

^^j&ff^^T'fe-^T^fe j:v^o ^fe^ ^mio3*^\ mmmm^ifimti^^2mii}. 

10 3 (Dmmmmm±. ±i3®s;^?i^®ffet3, u >mm 102 ®a® 1 0 2 

mmjxji^i 0 5ii. si^ii'fti^/b^&^ D> ±H3cD^^iB?Li 0 3 (Dmmizmm 
^nfzmmm^\j<^m 104 ii-i^ia^tcff^^g.^tL^ miajLi 0 3izmm.vx^^^o 
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myXJVl 0 5(Dm^l±5 000-1000 O AcD^H. iip^j±i~i 

0 0/zm©iEHs i^-uiiv^Mi 0 2 ©^M 1 0 2 B>t>^e>®^ma{i 1 ~ 1 5 0 

jumcommr^M^M^m^T^^tt^-V^^o CI® X;i/ 10 5 $ag(t§ 

mmiii 0 3y^)^e,B±tB$;^^fe-r >=3p35)S^ijr3>a&i 0 2(Dmmi 

0 2B{|iJtI#«rS3^*5P;5±^tl^o 
M^Jll 0 6ii. ±iliCD6g[i^yX;i/ 1 O 5 ^1i^LT^M6«]^m^|qI±^-Br§ 

5 1 0 5 a i^^flJj® 1 0 5 b ^ §av^s ^ P^fUJ® 10 5c (D^Sgg 

m75:mizmm^ti.^tz.iy')zi>&mi o 2cd«® i o 2 B^3?F$^^tlTv^ao 

c:©M^Ml 0 6cDiltf^^«±K!i©?^,^yX;i/l 0 5 oM^^cd 2{gj^±^ $f*b< 

^tz. m.my:x)vi 0 5®F^{i!i® 1 0 5 cizm^^ti^^m^mi o 6®/p^^ 
momm^ms ^^-r^-r >^©#te^fc:ji&cT. ^iiiyx;n o 5©p«3(iij® i 
m^m 1 0 6®B^{i.^?ij^{^, r^Xx-cvDS. ^;t>xi/-7^^ >vm. 
m^^jt^ii. m^m 1 0 6 ii. n >mm 102 1 0 2 b ^ 

il X. ^ V A © -?r ^ o T % V ^ o 

1 0 7 ±m(D-> u 3 10 2 (Dmm 102 AiitsBis^tis 

{ie^i;n>^tKl 0 2 1 0 7 ah. ^(D&^ 10 7 a©M 

a{c:iS{te>n:/i7-^>S^^ 1 0 7 b. 0 7 aCDcfi^i^iSft?) ttfciiPBP 1 
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0 7 ct^^tj^i). y^>t>^i 0 7 hizx->^)zi >mm 10 2 (Dm.m 102 am 
^(D^n^u io7i±. ^(Dmm^mt^t^ V zi >mm. 102 (Dmmmm.<D 

->^-# 7 7 4 0s ^I05if^i5(= 3.5x1 O'VK). SU S 3 0 4 (^I^SUl 
^=17. 3x1 O'VK) ^^fflV^^CIi:As$f S bV^o iinizJ: mi:iX^ 
i/Ur3>*tRl 0 2 0 7 i:0^lc^^r§MAS;^feT/^^v^%©i: 

> 1 0 8 {is ±IB(D^i$gp«7 CDlgP^ 1 0 7 c t^^^^tis ^©flfe 

>^mmm:mi 0 9izmm^tix\.^^o mmmxi±^ ym^cD^ >^ 

^S&l 0 8*sio^^^tlTV>§*Ss — >?f^^^gl 0 l©;^^^s -i 

>^m&(D^—^m^%m.hXs ma^ i o 7 c ^^^^igtts ^mn^ 1 0 7 c 

lc:-r >=^r«^SSl 0 B^^^LT*) J:V^o ^itgPM 1 0 7 U =i >*tR 1 

0 2^^jnx-r§cih{3j:^3s >:3p^i?§^^it^;|^l 0 7:fecf;i>V*fe{i^>Un 

>mK 1 0 2®[^gP(3ffMbT*) J;l^o 

:i(DXotii:^mM(Dmm^^^~>mmmm i o i {^s m^m i o e i^j: 

yX;i/ 1 0 5^i/U=r>SMl 0 2<Da®t3it^#^s eitl?>®^gtJMy X;H 0 
0 2(Dm®-^®>f >:^ft^^l55jht-^z:i;>?)S-^§§„ -O^^f&^glO 



wo 02/11182 PCT/JPOI/06353 

53 

m(Dmm^^^->mmmmit. di>^< o 5®^fiij®i o sbt: 

nti-yr^>tLxit. ^m^mmity ^ym^mmcDitmifi 1 : i~i : 2(Dmm 
-y"^ m) cvDmrn^mi^^xmrnT^ztifix^. m^i±2 o o~5 
(n 2 (Dmmmm) 

m2 si±^mBM(Dwm^^^->mmmm(Dm(Dmmmm^^.-tmis^mmmx}b 
m2 8fc^^^T. wm^^^->mm.^mi i s^U3>aMi i2t. 

C®i/Uri>^tel 1 2(Dmmi 1 2 AfcB^^tL;fe7--/i-jf$>l^®[HIgPl 1 
3' a.t.i^VnyMmi 1 2 ©«® l 1 2 Biillcs^tBbfeMy X;H 15^. 
iiOWyX;!/! 1 5®:5fc«[Sl l 5 a.t^mmi 1 5 b J::&^^;S^< 
^^IZs S^';=i>^Ml 1 2 ©ami 1 2B{zff$fig^ttfeM^JSl 1 5^^^ 
1 1 7 U 3 1 1 2 117 t(DmM^1Z>( y^^m^ 

u n 1 1 2 ^® 1 1 2 Am<Dm.m.(Dy'-j^-m^(Dm^ 1 1 3 ' 

a®^gP;b^e>«®l 1 2BffJ{c:aM1-^W?Ll 1 3 ^Mx. ;z®M?Ll 1 3 
O^® 1 1 2 AfliJcDHPgp 113a (±7^-/l-?B)|^©G£Ig|5 113' a ICSffi 
^~/N--B>K0lH]gp 113' a{i±gB©5^ r; zi >SM 1 1 2 h^W^U 117 t 

i=^^^mm^tix\,^^mMmzmmvx\.^^o ^>vzi>Mmi i2it. mmii 

2 A^^M 1 1 2B(Dmm:^iAt^< 10 0 >X$>^ty V zi XD^^mx^ \) s W 
^ii2 0 0-5 0 0/zmS®dW* bV^o ^ U 3 >^^g 1 1 2 ^ 
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t).3tmsC©]^^^'fbM 1 1 4®;¥J?*^{i5 000-1000 oAmm-a^^o 
oasis 1 13' a.a^y'-'^'^-Mm^. Mnmm^. M^Mmm^ms v>t'ti-t?$>o 
x%x<. ^^^{i5~i 5 oummm. m:kmnm±i o~2 o o//mss®ig 

113' a®M{±^ > U :3 >»IS 1 1 2 1 1 2 A (< 1 0 0 >®) {^^^ 

2<Djp5^s T^-z^-ff^Jft^lHias 1 13' a®Jf^^&. ff^fij^t^ ^S®« 
fife^B5fc0^-r^fc«>i-MB&^bbTag)^*Ss ElgPl 1 3' ao?f^^^*5cfcOT$figtr»y 
^It. — >ff^^^g 1 1 1 {3ct — ^^fiS:^^*^ 

1 0 jumm&-^t^^ bV^o 

^^^?Li 1 3?i. ^(Dm:&\^i^mm.^mmm (->v:=i>&m.i 1 2©^® 1 1 
2(Dmmi 1 2 AtdSifi^iT®) ?f^«>bs^:&?F^T'fe^naff^*^©^p^*^e>*^*> 

©-e^Ds ^©HmtCti. ±fB©IH]^113' aOSSib^^S^-r^ct^fC^^ 

?L1 1 3©^n^l{il~ 1 0 0/uLTD.mm. m«Ll 1 3©rx^^ bi:b«il-'l 
0 0@Jg©^HT-7Sl[iS^-r^C^*sx'tSo Sfes m^?Ll 1 3®JF^fig^:feJ; 

M^'^^-vff^^^Sl 1 lfcJ;D?^fife-r^>''^^->®ff^>K. 

mmj^w^^x^^x^x\^o ^fex mia?Lii3*K ^»Tia?i^^*^^^^^2«fei 
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:L(Dmm^X)\y 1 1 5®jPtf^{i5 000-1000 0 A®i5H. llPMJi 1 — 1 
0 0/zm©^ffl. i^Unva^Rl 1 2cD«®l 1 2 B $,0^mM«i 1 ~ 1 5 0 
/uLTQ^comm-^m'MM.^r^z.hi^-^^^bo cicDJ:-5^My X;i/ 115 

M^ji 1 1 6 ±xE®M?iiM 1 0 QhnmcDmm.-^^^. mm>^X)]y 115 

mx\±. M^Ji 1 1 6 {i. My X;!/ l l 5 cD^S^M l l 5 a ^^fij® 115b 
^^&«V^. ^f>{3, p^^iJHl 1 5 ccD^SSg®3i£l^t3ff^fig^tL> ^^cs ^^U=i>S 
^fel 1 2£Da® 1 1 2Bl3JF^fife^nTV^So ^(Om^Ml 1 6 ®ff ±3kE<^> 

li^Mi 0 QiLnmiLr^^Liii^x^^o ^^mi i i 

l^s ^it^#l 1 7. >^»^SS1 1 8. iJctlFs >dr#t|^^gi 1 9(^^ 
±xB®0|ffl^-?i5'->0^^Sl 0 l®^itgU«l 0 7. ^>^^]^10 8. *5J: 

•;=i>sMi 1 2cDmmcDmwii(Dmm^ xji^i 1 5*^$>^^ad^-oiftMjgT-R±ai^ 



wo 02/1 1 1 82 PCT/JP01/W6353 

56 

ttJl%{}>^< 1 5©^{piJ® 1 1 5 bfcJf^fig^tLfe^igil® 1 1 6 

{m 3 (Dmmmm) 

0 2 9 fc:*5V^T. «^^/N-^->?f$6gagl 2 lf±s ^'U=3>StRl 2 2 
c:cDi^'J=3>SlSl 2 2®^® 1 2 2 AtcBSio^*T.fe#|gff^4^©IHl^ 1 2 3' a 

S:/U=i>»Ml 2 2®*®1 2 2B{S!l{3g^tBbfe^^j^yX;i/l 2 5 i:. ^© 
2 SCD^S^ai 2 5 aJi^fiJ® 1 2 5b ^%ii>:&< i:^)«V^s 
13. 'J =1 12 2 CD«M 1 2 2 B l;i?f^^^ iitzm^m 1 2 6 Jn. ^^#glSM 

1 2 7 u 3 12 2 i:^^as;i5j 12 7 y^^mmr^ 

>:3{^?^iSl 2 8 i:. d®^ 2 8l3^g^^t^fe-r >=^#fci^^fil 2 9 

1; n 1 2 2 {is mm 12 2 Amcow.mi<D^mM'^comm 123' a© 

^g|5^pe>«Ml 2 2 Bfl!j{3Mal-r§M?L 1 2 S^H^s ci®^^iB?Ll 2 3®^ 
® 1 2 2 AiliJCDiiPigiS 1 2 3 alinaSP 1 2 3' atcSmbs CDDOglS 1 2 3 ' a 
{*±l3®SxU:3>**Rl 2 2 h^it^Ml 2 7 fe: J: t^ff^^^tiT V^^^|5^asiz 
SmbTV^^oCnfc«fc ?5s^^jM?L1 2 3{±0^iBiaPgPT^§liPgP 1 2 3 ai:. 
fK^mn^X'^^mU 12 3' aJi*^e>^§ 2|g®lHIgpliP$^-r^di:{c:>&^o 
i/';i3>^^l 2 2(DUmi±. ±7^(DtyV:=i>mRl 0 2 i:l5l^^-r^di:5&5 
-et. Jl5^^^5^'J:=i>^lRl 0 2 tl^1t©i^HT-BS^-r^ClhiP*l!t^o ^fes 
5^ U n 1 2 2 «is tagp 1 2 3 ' a i:M?L 12 3 mmt 

^nizm^hmmmm^'h-^SOI (silicon On insulator) ^ :j^j\Xi^^X 'h X 

. 03^12 3' a.<Dmmi±. ^^^^bt)® 1 2 4 *5 D x 
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mmm^tmmi 2 4(Dm^i±5 ooo-iooo oAmm-^^^o cdbpi 2 3' 
a.0mm±. Fi&m^. m.:^mmm. v^•mtr^oT^)cfc<s m 

T^^o mmm-^lt. ^> U =3 >£|H 1 2 2 ®JP^. EIg|5 12 3' aCDffe^^s 
fieb'^^5^^«±. ^«cDmfijo^iiBJ-r§fci6t:imiB&-fbUTfe^:J)Sx G3^ 1 2 3 ' a 

o {C. MHPglS-efe^ilP^ 1 2 3 a JSi^UrMn^H^^m^ 12 3' a i: 
^^iHJLl 2 3tis ^®$fl;&fpI(Cgifi>5i^»f® i->V:=i>mmi 2 2 CD^® 1 2 

?L1 2 Soomamitl^l 0 0/zm@jft^ m^?Ll 2 3©TX^^ htbJi 1 ~ 1 

0 0SjS©$gH-e3iJ[lS^-r?)C i:;b^-eg-^o M?L 1 2 3 ®BJ5fe^*5 J; 

|aI®ilP^ti5'-5 0 0 Atni©fEHT-7Sl[tg^-r^CIfc;f)S-?!^:5o ^^»L 
12 3 Oi|g^if®?f$^t^i±s ±fBO«:)Jff$c?)-ffet3, i/ 'J n 12 2 (OMM 12 2 

B{|lJ*s^V^■a?f$ (5^-/1-^^4^) ■^$)oT%J;l^o 
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CLCDWrn^^ 1 2 5(Dm^lt5 000-1000 OAcDlaH. UPgfi: 1 ~ 1 
0 0 umomm. U =1 ymR 12 2 ©«M 1 2 2 B ©S^mii^ 1 ~ 1 5 0 

Cl^{::cfcD^ mm^l 2 3 yb^e>q±m^tLfe-r >^*5.> i; ^ 1 2 2(DmMl 

1#5^M1 2 6Ji. ±7Z!i©M^Sl 0 6 i:|5l^®^fiK-tr^ Ds MyX;H 2 5 

^niT-ii^ m^m i 2 6 mm^X)\y 125 cd^ssh 125a h^mm 125b 

mi 2 2(Dmmi 2 2Bizmm^ni:\^^^o :i©m^^i 2 6(Djp<j^{±. ±7^(d 
10 6 ^i5i:fti:-r§^ J:;i)^T-§So 1^. m^m 1 2 e^sxi; Z2>^;^ 1 2 

r^s ^itSB^l 2 7s >=3p^SSl 2 8. 43cf:yf. ^^^^S^^t^^gl 2 9i±. 
-h3£fi®^^ig7l^ — >Jf$^^g 10 1 (D^nmU 1 0 7s >=3r^S§ l O Ss :fe J; 

CI® j;a>fe*^0j©^gcjgffl.'i^— >^^^^si 2 ii±s ^mm^<Dm^i 2 3' 

>*^K1 2 2®M®^i5C©«^y'X;H 2 5}f)^f,6^:Md^om)ltJeT-ttm^'&§ 

iiii^s-Tr^s nmizi^^)uymui 2 2(Dmm^(D4 y^nm^^±-r:b:itifi 
tr^So ^fes m^m 1 2 6 bwm^x)\y 1 2 ^ (Dmm}^^t^n±.\^x^ 
uti^^omw^^ >^^^s^mzn\^%^^mx>&^^'z>o $fes ^>=3p^«&^s 

12 9 5^^mbT-r >^^i^S^^;tS^lhtl«toTs >^ttm»^e^fc:lS 

*iJgcD /I ^ — > b TffM-r CI *5T- ^ S o 

i^s M^'l^ — >3f^^Mai 2 l^ci5V^T%s ±iliCD^M^lli:i5l=|tl3s ^tK 
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31a, 131b, 131c:b^^:^e!9s U n >^te 1 3 2 ciCDi/ U 

3 2CD«® 1 3 2 B*^e>Sgmb-tV^^m^©^il>'X;^ 1 3 5 i:. i 
CD?^iByX;i/l 3 5CD^S^® 1 3 5 a ^^{10® 1 3 5 ht^{P^< t^m.\^^. ^ 

^ >; ymm 132 cd«is 1 3 2 b i^jf^fi^^tifeM^Ji 1 3 e 

>mR 13 2 ®M 13 2 AfIiJ{ci3tg^ttfe 3 ocD^^it^^ 1 3 7 iis 3 > 
M 13 2 13 7 ^CD^PtgP(C-r >=3r^#t^t-i> 3 O®^ V^^i^ 

1 3 8 Cti^©-r >=^:i^l^ 1 3 8 fc^i^^tlife-l' >^#^I&^S 1 3 9 a, 1 
39b, 1 3 9 c Jl^figjiTV^^So 

e/ U =1 1 3 2 131a, 131b, 131ccr2il3, ^® 

1 3 2 AffliJA^e>KMl 3 2 BffliJ{:iMM-r -S^^O^^i^TL 1 3 3^m^. :L(DWm 
?L 1 3 3 (Omm 13 2 Am<DmuU l 3 3 a ^> U 3 >SM 13 2 
*t 1 3 7 i:{Cet Dff$fig^nTl^^=&^Pf:^^cmmbTV^;|.o U =i 1 3 2 

^Rl 0 2 il|qI#(D«BfflT'^^-r^Cl J:>&s-e#So 
^Jil?Ll 3 3a. 131a, 131b, 131c ^ CFJf^O^&pSl (0 

^toTt,, ^agpi 3 1 aT'«±s :$^5IA:&lRJ^3^o-ciaa^*^fe^^lBal 3 3cD>?ij 

^t:.3,^P iT-^fJ^Jff^^^ti. I^I#{::x^*gRl 3 1 b.^mgpi 3 1 cX%. 

3 3CD^Ji)Sl:^>y5^P 1 -t:mm^yB^K^^TV^:5o ^LT. ^^g^ 1 3 
la, 13 1b, 1 3 1 c t:fe{t-2)M?Ll 3 3®^U{±s lgSi3ti'^y5^P 2 (P 
1 = 3 xp 2) -C^a^-rtlTV^^®T'^ M/'^i^'-^ff^^^B 1 3 l^#:^b 
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T{±. f^j/5^P 2T'=&^g^ 1 3 1 a, 13 1b, 1 3 1 c CD«gC$ffl?L^J*Si^ ^? 

^m.mam.mm^y^ii. ±m®m?li o 3 tnmi:^vxm^m^'n'^^o 

2cDjiJ^s S^^-fbi^Sl 3 4^m^tznm^Li 3 3 ©nags Jf^^^x Jf^^t: 
{is ^g® ifeB-S h 1" ^ 46 {3 M B§^b b T g> i> o 
^a^^Vl/1 3 5ii:. ±i!i©M^X;i/l 0 5 i:|5iil©1tfig-efe ±13®^ 

WL 13 3 (Dmmi^m^m^titzmmmmm 134 h-i^-mam^ns mm^i 

^cDJ;^>feMyX;i/ 13 5 t). 1 3 3 7b^ ^>q±m^ tife 

^§^jf 1 3 6 (is ±7^(Dm^m 1 0 6t mm(^m}^X'$> d s y x;n 3 5 
*)s ^?9^{is r^x-TCVD^^s ^':^>x^-7^^ >^Ss mmcvDmm^m 
mxi^. w^m 1 3 6 (is ^m^xjv 1 3 5 135a h^i^^j® 1 3 5 b 

t^m\^\ $&{3s l^iil® 1 3 5 c®^ig®7£f^{zB^^tbs *fes i--Un>S 
IRl 3 2<D«® 1 3 2 B4cff^gg$tl•r^/^^o 1 3 6 ©JPo^Jis ±i!i6D 

10 6 SC^^T'^^o f^s IS^® 1 3 etiS^UnvSMl 3 

2cDm® 1 3 2 Bt:*)f$fig^tiTv^a>{)Ss :^mm(Dwm^-^^—>M^mmits ^ 

^mUU 1 3 7 Jis -t^iOi^ U 13 2 13 2 AfiatziBsS^tLs 

>>U3>*mi 3 2<^i^^-r^fe46CD^fe©T'$>^o ^^#ii-eii. ^^gPM13 7 
{is ±5$cD^itgPMl 0 7 i:|qli|{3s >>U=i>S*Rl 3 2 tllIC¥W^4^®SgP 
1 3 7 ails ^®«SP1 3 7 a.<Dmmizmiif^tirzy^>S^m 1 3 7bs 1 
3 7 eL(D^^izm.l^^fitzmnU 13 7 c*^^^ Os 7^ >i^^ 1 3 7 bfcT^> 
Ur3>^^Sl 3 2©S® 1 3 2 A^I!l^c:@*^^^-CV^-So cmtcfcDs i^U :3 >a 
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ta^lR]±1-§o iicz)^itg|3;f;^ 1 3 7©MM{is 1 0 7 hlel^lz, 

^®i^ll^5i^^is.> i; 3 3 2 (D^mm^mcD 1/1 O^g- 1 0{gC?)«gH 

^ >=^^S& 1 3 8 (i. ±IBCD=&^i^gPM 13 7 (Dmn^ 13 7c tC^^^tl^ 
ft!l5^{i-f >=^r#ll&^a 1 3 9 a, 13 9b, 1 3 9 c iZ^^^tlT V^^o >^ 

tt^^si 39a, 139b, 139c {i. mm^mn-^>y. ^mm^^-yrm. 

m^^^jTii. ^^^^mi 3 7^c:lg^te>^^Tv^^-r >^^^i^i 3 siti-DX-^^ 

tK 4 >^m.&(Di^—^m^%m.vx. 1 -dcd^^^u 137 {citm©iip^ 1 

3 7c ^^{ts =&llPg|5 1 3 7 c e^-f >:3r^^J^ 138 ^^i^ bT <fe) cfcl^o $ fes 
V^l^^fe^^aSMl 3 7CDI^^tff^fi)&UT*cfcV^o 

:i©<fc-5^*^B^®m^/i^ — >BR^^gl 3 lii. =8^^yX;i/l 3 5tm^ 

mi 3 6^3J:t)^Ma«)^mibs^v^^)©^^tl. ^gp>b^?,©«^-^^ y^mm&i^ 
Mv^'^ti:mx^^%^. ^ti^(Dmm.(Dmmy xjv i 3 s^^^-f >ar^^^a>b^ 
-D'mMmxnhm^'^^^hti^x^s mmiziy u n >^i^ 132 comn^cD-i >^ 
nm^m±T^:itt^x^^o mr^. -o^m^mmi 3 9 a., 139b, 13 
9 cifi^mmo-o^^mmT^^hizx^. ^mm^i 3 1 a., 13 ib, 1 

=^#^i^^s 1 3 9 a , 13 9b, 1 3 9 c^mmi^x^ >^mmM^M^^^h 

— >?Bfife^a 1 3 1 {is 1 3 1 a, 13 1b, 1 3 1 c>b^— #:^:&^T 

'I4ji^/j>^c< 1 3 5c7)^{Pjj®i 3 5 h izmm,^ ntzm'^m i 3 e 
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^fes mm^-^^—y]f^jtmm i s i ^3^H^T^)s ^j^jl i 3 scomm i 3 2 a 

2 (A) i^mv^mmm. m32 (b) {i^anj-e^^o 03 2t:j3v^Ts ^^^^'i 
^->mmmm 1 4 1 u n 1 4 2 i:. ^icd^^ u 3 >s*r 142®* 

Ml 4 2 B>b^e>^mbTi>§1t^®^gcgjyx;i/ 14 5^. ircD0^j^yX;P 145 

14 2 CD«® 1 4 2 B izJBm^ tit^m^m 1 4 6 ^ U n >S« 14 2 (omm 
14 2 Afi!|tiBgS$tife^l#gl5# 1 4 7 Ji. V zi VS-fe 14 2 *5 J; 
1 4 7|^^z?l^fife^^^7h3a^D'r >=3p^ESl 4 8 a, 148b, 1 4 8 c ^-f 
>^^l^i3^a^tLfe^ >^#^^gl 4 9 a, 14 9b, 149c^§il^T 

U n >aiK 14 2 14 2 AiMt^^Mm 14 2 BflOt^mffi-r ^I^^O^gc 

iB?Ll 4 3 ^©^WLl 4 3 £?)^® 1 4 2 AdIlOPgpgp 1 4 3 a^i^ m 

mi4 2Amizm^izmm^titz3m(D^>^m,^14Sei, 14 8b, 148 
cF^<Z)VN-m**l3SffibTV>^o S^U3>^^K1 4 2®#Kii±3K&<D$/ U:3>* 
*S1 0 2 ^I^I^fil^i-r^c: jPi^^S/U=i>StMl 0 2 i:l^«©$5H-?:^ 

M?L1 4 3 (^?ili-r^MyX;i/ 1 4 5®||P||P 14 5 d ) iim^®;^lRl (13 

3 2 (B) <D^m8i:&m) izm^xmm±izmmmm^ti^ ^o^j^stry^pr- 

fe6 2^<Z)^^?L^Jl 4 3 A, 143B, 143C, 143D, 143E, 142 

sFt^if^y^pxj^^m^tixu^o c(Dj;a^6gtiiB?L 1 4 3®^if®?f^>Ks mm 
i>o sfcx um^ii 4 3(Dm'mizM^^tixh^^mmm<hmmi 4 4%^ 
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mm 4 3 (Dmmizmm^ntzmmm^mm 1 4 4 h—Pfimizm-m^n. wm^i 

1 4 3 ^::^3ibTV^§o 4 5 fc45V^■r^ ^(DM?^. 

:i®cta^MyX;H 4 5 ^igft^ :i ^WL l 4 3i>^v±m^titz 

^ >^i^->vz2>Mmi 4 2<Dmmi 4 2Bmiznm-r^:iti:^m±^ti^o 
m^mi4 6i±^ ±7&(Dm^mio 6tmm(Dmmx^D. mm^xjvi 4 5 

mmmxi±. M^ji 1 4 6 {i. mmy X)v 145 (D%t%m 145a ii^^^igij® 1 4 

1 4 6 cDjp^^^i*. ±7>t<Dm^mi 0 6 tmmhT^izhifix^. m^i^. y 

tt^X ^ So i^. 14 6 U 3 14 2 (DMm 1 4 2 B {3 ^feJT^j^fe 

X. ^ V ^ CD t: o T J; V > o 

3^itgPtJ 1 4 7 _h3^® U >SIK 1 4 2 14 2 A{l!|t:S2|g^ttT 

i^U3>S^l 4 2*i^^-r^;^)|^®^#T*$>!9s i^-::>. ^mmM147<Di^V 

4 zmizi^-i 4 s ct^mmzmm^nxi^^^o 

m3 3l±^ m3 2 (A) iz^^ti^SyV::i>&m.l4 2(DA-AU^W^iii^ 
^mmmm. ^3 4iiia3 2 (A) tZ^^ti:h^^^U147(DB-BU^Uiz 

^iir^mmmmx$>^o 

0 3 2 (A) :feckt;f0 3 3fc^$n^cfc^{3. >> U n 1 4 2 «^|ffl 

?L^U 4 3 A, 14 3 D0^igpg|3^^ >^#t|^^g 1 4 9 ah^mmT^J^^o 
lzmm^nt^m^(D-C >^^fi§ l 4 S a. :fe J:th\ ^gtWL^J 143B, 143E 
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cD^p^^'i' y^^^mm. 14 9 hh^mm-r^^oizmm^fit^m'^(D^ >^ 

^±t-f >:3r^^S§ 1 4 8 c^5^>fc^t^c:JBfij^^nTV^^o ^ {3. 1113 2 (A) 

4fc^5^n§ckaiC. 1 4 7 mJlffl?L^J 143C, 143F 

(o^mnBt^ >^m^mmi 49c ji5&igii-r^ckai-ff^^^tifcm>Ko-f > 

1 4 8 c tlT ^ o 

3(Dct-5^^^^M 1 4 7 ti/ U :3>**R1 4 2 h®P^{;rB^^ ti?> 3fl®-r 
>=3p^^l4 8a, 14 8b, 1 4 8 c{i. Ei 3 5 {3^^tl?> <t ^ ffiStc^fe 
:&UTVN^o i^s 1 4 7 CD«K{±. Jiji^CD^ttMl 0 7 hl^^tc. ^ 

CD^B^5S^m7!)S$/ U n >mm 14 2 ©f^fliSS^^® 1 / 1 OfS- 1 0^©^Bl^ 

±7i!v®^'f >^mm 1 4 8 a, 14 8b, 1 4 8 c > :ar#ti^^g 1 

4 9 a, 14 9b, 1 4 9 c t^^$t^TV^^o ^ >=^#^I&^S 1 4 9 a , 14 

9b, 1 4 9 cfc{i#c^M{±^i:<. mmmm^->y. ^m.m^-^^>ym\^^rti 

T»%J;<s ^^jffln^-^B^^gl 4 lcD^«@filJC/iSCT7iM«^t-^^i:*s 

J^a^^^^^B^OW/-^^ — >BgK^Sl 4 l{is M^il 1 4 6{3J:D^M 

9a, 14 9b, 1 4 9 cii^^mm(D-C>^^mmT^^hlzX^. 
|gl48a, 148b, 1 4 8 c Jz^i^S Ut (m$ffl?L^J 1 4 3 A h 

14 3 D©^*;i/— 7°. mm^m 143Bi:143 E®^*;i/-r. M?L^J 14 3 

ci: 1 4 3 FcD^;i/->^) :^titzmmiim:::htzmm(D^ y^xmmmmi^^^ 
/'^^->B^*s-e#,i|$t:^^M-rsx h^-r rt^>'"^^—> ® Befell So 

=3e#t$&^S 1 4 9 a , 14 9b, 1 4 9 c <S$iJ|? L-r#ti^»^^X.'6ei 
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ftJi<£^J>^< 1 4 5 CDiSl^iij® 1 4 5 btff^^^tl}fe1i^jl 14 6 

^tz. nm^-^^-y^mmmi 4 l{3^v^T^s 4 3©^® 1 4 2a 

6 (D^M^fJ) 

^> 13 >mK 15 2 15 2 A{|iJ*^ f5«®f|iJtMil-r^it^®M?L 1 5 

3 ^il;?.. :i<D«?Ll 5 3ds lo®/l^ — >P:&^r<J:a^<ftaicBfife^tis 

1 OM) — >PASi/i;=i>^t!^l 5 2tiigtte>ti 

TV^^o i^Ss miMJLl 5 31* lo©/^^ — >Pt:^^l^T<3D^^^bs 'ffe®>'^^ — > 

>J n >S^R 15 2 (DUm±±vl^(D iy U in ymU I 0 2 h mm iLt^^t-i^-^ 

1 5 ^(D^mm^^. mmm^^^. mu^. ±K!i®M?Li o 3 

:^<D^oUi^ U 13 >a^R 15 2 M?L 15 3 {c^aifr § J: "5 t 
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■fe, un>*tgi 5 2 cD0^?L 1 5 3 mmy:xjv) i^^^>^^nAtf>^-m 
>^m±t^>'^^ ->m^mi$i±xmmT ^umcommx V :=i 1 5 2®m 

S o 

±m<Dmxi±. w.wii(D^-^^—>Ft^±xm—m^xib^i^. ^ititpg^^n^ 
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±mizm^ 1 2 urammcDi^mm^tm 102' ^mmr^ cm 3 7 ( a))o m. 

^fet, s>'Un>SMl 0 2®— h^^^bs m^®:7;t 

3 7 (B))o ^>:v>Ts CI©l/i^;5^ h.''?^ — >R^v;^i5'i: ^Jx.{^B HF l 6 

^-->^T^ imSl (C))o :iCD^1^— r::>^*(±. RIE(Reactive Ion 
Etching) t J; ;g, F ^ -f >^ 5^ (rn-kx^tT;^ : CHF3) t cfc D =fT o d ql 

\^^m^<Dmmmihm 102' {^^^^n^So 

1 0 2{3p;fli®^^7r^^»Ll 0 3^0iSt-^ (0 3 7 (D))o ^(DWmJll 0 
3(D0mi±.m^it. I CP-R I E (Inductively Coupled Plasma - Reactive Ion 
Etching)J^*^^>^^ t^oiy h:t\y5^>^^ Deep R I E:i:-y ^> '^^(D'M 

0 2 ^Hilb:fev^m^®^^^l?^T^o 
^-fbi^T'^Yb-r^ir ^tZcfc t)s ±mizm^5 ooo'-iooo oAm&ommm 
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ih^mi 0 A^mmt^ msi (e))o 

^^13, ^w^u 7 © :7 -5 > i^gR 1 0 7 b ^ 'J =» >« 10 2 (Drnmn mm 
?L^iSfiij) (Dmm^izmmir^ (ids s (a))o commit, m^i^. mmmm. 

cDS^^-fbtJil 1 0 4^|^*b-Ciy Un>Sigl 0 2 CD^M^&MfcB^^s^©^^. 
TMAH (7jc^'fb7^ h^p<^;i/r>^— «i7A) fc<k Di^';i3>^tgl 0 2®*® 
{ij*^e>a^^y^>^7§ff a (1113 8 (B))o :i(D:J^^y^>^X'i±. W?L 1 0 3 P«3 

mm^h^m i o 4 ^ti^ :^mm'^ti^> v ^ ym^ 1 0 2ii!jiz§gmf 'S:i^{3:^§o 
^^v^i?s :icDmmmitmm 1 0 4y{)^s^^M;fflm®^^^BHF 1 6 izj; 

^l^^bTglP^^. ^®f^. SU^TMAHJCJ: DS^U3>S^^1 0 2©*®{|iJ 
^:i^^3/^>^r?>o ^UT^ PJf^OS^0D^^^<b«^jl 1 0 4*>e>:&§^^5ily'X 
;H 0 5 :f)S?F^J5g^tt;fei:CI5TTMAH{3j;;Sa:-/5^>^':§^T1-^ (0 3 8 

(C))o 

^v^Ts m^m 10 6 ^mm^ x;i/ 1 o 5 o^^® 1 0 5 a i:^ii«® 1 0 5 b 
h%ii>":&: < J: *)av^. $ ^ >; n 10 2 (DMm 1 0 2 B izmm,T^ m 

3 8 (D))o M^Jl 1 0 6 ©ff^^fi. ^J^{i. r^XvCVD^s 

lEi D 32,5^*1*5;^ tV^O-e. WM^XJVl 0 BcDF^fiJ®! 0 5 c^cD'B^izmmX 

$>^o ^(om. ^^mui 0 icoma^i o 7 c t:>f ^^^i^^^^n^bT-r >=^^ 
mmmi 0 i<&f^^-r^c:^*s-t?#§o 

±IB©i>'Ur3>»tel 0 2®m®fl!l®3^»y5^>^'{±. TMAH^^V^:2)ffe 
I3s RIE(Reactive Ion Etching) Iz X ^ y°u-{zXl:%Ris^X^^o 

Sfex ±i3©fi?ij-ei*s M^^^bMi 0 2' ^JF$figbTv^^*s. ^m^-fbm^f^ 
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s-r. mm^m^i^fziy 0 =1 i o 2(D±mizm^2 00-300 oAm 
mcDi^mm^m (s i,N,) jii 0 2' ^mmt^ cms 9 (a))o mmmihim 

X. mmmnm^i>'o-^:^^^^^-> 1 0 2"' ^mm-r^ (ins 9 (b))o cicd 
Tx^/iij^-v 10 2" (Dmmma^<D:K^:^its mm^i 0 3*5j;t>*Myx 

;k ^nK^x^h^ -7.)^^^^) M'^mm^^mvz iiV) 1000-200 

0 AascDff^^{cff$^-r§^^7b5$f^ bv^o ^m'mm>i.\.xT)\^x=.^ 

^fc:, x'x^5'/N'^ — > 10 2"' ^•^::^^^bTx^>f—r7'ai»;/^><5^{3 J: 
n>XMl 0 2 K:S)1M?L1 0 3<&^^-ri> (^3 9 (C))o ^©Mil^^i^a 
1 0 3 CD^^{±s^!lx.{^> I CP-RI E (Inductively Coupled Plasma -Reactive 
Ion Etching):ii^3^^>^'*^® F^^:E.^;/5^>^\ — :7°3i^^5^>^'"^CD^T;^ 
-^^7 h;&3i.3/^>i/ii$it J: Dff oci^i^-e^So ^:cD;&^Tttx 0^ffl?LlO3 

^is ti g -r ^ ^ <^ Mii -r c h >bs T- 1 o 
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\)s MM^MH 10 3 ®MM{-JP^ 5000—10000 AUJ^CD^mMit^M 

1 0 4^Mm'r^ ms 9 (d))o 

1 0 4^»m-r§o ccD^m^^btis 1 0 4t^pfrm<DA^^X'mmLxh:L^-^' 

K ^ >r :ii ^ > ^'^^ih^ § CI {3 J; . ^ U n >SM 10 2 CDo^ >y 5^ > ^'flJjtc 

s§mbfes^^'fb#j3b^e>^^^^iiayx;n 0 5*s^^tL>g. (^4o (a))o 

±fB© h' ^ -r 31 >y ^ > ^^Ji, I C P - R I E ( Inductively Coupled Plasma - 
Reactive Ion Etching) «3 J; Dfro ^Iht^it?-^ b^/^*^ CinJ^RS^^ ti^ ^)CD-^{i 

x-j^^^^ij^-v 1 0 2'' ^>s^$^^t^Tl^fe®^^iR-r^iIi:*s$f^^^v^oCl;^^y:. 
^>:t3.^^gp#l 0 7 (Dyy^VUl 0 7 b^->Ur3>*^Rl 0 2(D^®ffi!l(^^ 

msi^mm) (Dm^ui^mm-r^ mAo (b))o c©®«j*s m^u. mmm 
^VN-^. m^m 10 6 ^mmjx)]y 105 1 0 5 a ^^in® 1 0 5 b 

^*^i>^=j:< ^^{3s i^U^i^Sl^i 0 2CD«M1 0 2 BizBfig-Ta (H 

40 (C))o 1 0 6 ©?f$^{±, m^U. r^XvCVD^^ — 

mAs^tV>0-^. «^^il^X;H 0 SCDP^IHMl 0 5 c^©?|^^fc^fiJTfe^o ^ 

^m^ui 0 TcDiipgpi 0 7 c^-(>^mii^iY\.x-(>^^^mm:U^ 
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'jn>si^ 1 1 2(D±mizm^2 0 0-3 0 0 0 Am&(Dmmmitim (s igNj 
mi 12' ^nm-r^o 

^{d, U n 112 (Dmm 1 1 2 AfilOS^S-fbt;® 112' ±fc^^ 

J^^M^bi^jil 1 2' I E (Reactive Ion Etching (rD-fe;^;drx : CF^^ 
tzltSFs)) lzXy)=^>y^>^'\^Xs 7^-M*-ffii^p 1 1 2 ' a$^o/-^3'-> 

^mm-r^ (0 4 1 (A))o mmmitmmi 1 2' cD^F^^^tis meecvd^^^ 

J; !?fT-5:ih*ST*#§o ^(Dn.nm'G^mi 1 2' ffliiPl 1 2' a 

cD:;>^^^s l^i^m±. ^^mt^^—f^-1^^^(Dm^l 1 3' a©^^$. Hags 
>t:^^^*^-r^*)CDT-$) 5"— ffl^n^ 10 — 20 0 jULm(Dm,m\^X: 

mm^^t^m 1 12' ^^x^t lt. »; n >mm 112 (c7K^>fb^ 

—mmnl 1 2' afcSmL"r^.^^^^U=l>S^^l 12i^^ 3^^7^{4< 1 1 1> 

M^om^i 1 3' a,mm^ti^ m4 1 (b))o 

^iz, Pi^;^ h/lt$^ — >R$^*L. U =1 1 1 2 O^M 1 1 2 A{ili5 

cfcO^-«®l 1 2 B{i!li3-^;^^7^j}^l 1 2" ^?f$^-r^o ^l^T% 7^-/1->KM 
113' a*^*ff^^^tLTV^^l^-> U n 1 1 20MM1 1 2 B#J® v';:^ 

j^l 1 2" ^/li§^— ^>^bT^iB§ln 1 1 2" a^?f$fig-r-5 (04 1 (C))o 
^O^^aigPl 12" aJi. ^®iaP4iitxdss^Ur3>^ISl 1 2 ^^n-LTifB® 
^-?^-^mUl 1 3' a0ft'iti^(lM;^) hSJ^-^-r^ J:^{^fl^J^-r^o 
^^lffillP112" aCD^^^{i. ^M-r^0^|ffl?Ll 1 3^'J;t>*MyX;i/l 1 5 
OlgPS^^^-r^^cDT-feDs aits ^^iBUni 1 2" a^ 1~1 0 0//m® 
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^ CI J: A^T- ^ ^ o 

S^gl 1 2 (3«B 1 1 2 BflJi^^^Sii^^lfflJLl 1 S^^^-r-S (1114 2 (A))o 
i©Ma«?Ll 1 SO^aSti. ^Jx.{^^ I CP-R I E (Inductively Coupled 
Plasma - Reactive Ion Etching)3i\y ^ ^^'^V^n —y^zc 

^if^y^mcDm-rx^^ t)fTo:ii:^)ST?§ao ^CDt^^ 

— y'^cy^y^'-trlt, MMWrn^il 1 3 >b^'5^— ?f$)KIH]g|5 1 1 3' aF*gttrM 
ML:fehC5Ts $/U^>S^^l 1 2cDmmi 1 2 AffliJ{cff^^b;^cV^^^Ml 
12" (7^-/1— JF$*^IH]gp 113' a.Pi(D-^X^mmi 1 2" ) h ^^t^>y 

M^:^*)©Ji^^o I CP-R I EtCj: D \'^^ x.^if^>^:^no^ 

MMmm^i 1 3©M®s *5cfctifx T^--'^— ?i^jfc^oflgp 1 1 3' eLCDmrnizm^s 
000-1000 0 Ammcommm^hmm 1 1 a^w^^-t^ 2 (b))o 
mmmihmmi 1 2' ^^*Us ^-/i-B>i:^iHigp 1 1 3' a^sB^g^ 

nTV^:^V^Sy U 1 1 2 1 1 2Bm\tf^^ h* ^ ^ > ^*§ff ^ o 

CI® K^-r J^^y^^^trfix i^Un>S^Kl 1 2®— g|53&S3:^y5^>i?*$nx 

^iB?Li 1 sp'gMfcjf^^^tLTv^-s^m^'fbtiji 1 1 Ai^mmr^o ^<Dmm^ 

hfcJ:»5s S^U=r>^^Sl 1 2®:3i^y^>^lilfci^mbfe3^m^'fb«^;b^ej5fe-5m 

1 1 5 (0 4 2 (c))o 

±IBcd1S:p;^^^J7 h3i^y^>^{i, I c P -R I E^m©B o s c hro-fex 
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—j-^-m^mm^^mm) (^mmmzmmir^ (11143 (a))o ^LCDmmit. 

i*:v^T% m^m 116 ^mm^ x;n 1 5 (o^a^m 1 1 5 a t^mm 1 1 5 b 
a:*^^^< ai^feMVA. ^$>Ki, <;=i>»fe 1 1 2®^® 1 1 2BizBm-r^ m 
43 (B))o M5^Mi i6(Dmmi±. mxi^. r^x^cvDm. -r^e-vrb- 

1 1 7®iin^ 1 1 7 cti>r >^m.^^ifrhX'i >^mm^^m^ 

SM-r-5:i ^fc: J; 1212 8 fcz^^ti-S J: ^ ^*^BJ§<©^|ffl^liS^ — 1 

1 1 <&ftm-rs^^*5-e^:5, 

>Mmmm 1 2 1 ^^j^ ltiii4 4iij^xim4 5 ^#.^bTmH^-r^o 

^fs a®^?$fe#bfce^U=i>^mi 2 2®^®13JP^2 00~3000AS 

mcDmmm^hm (s igNj mi 2 2' ^ff^^-rso i®®®sm^^b«^M 

12 2' ±tz'T^^Mmi 2 2'' ^m^mx^. ->v^>£m.i 2 2 ©ami 2 2a 

{la^x'X^^M 12 2" ^/^^—-ly^VX&mma 1 2 2^ a^^-o x':;^^^^ 

— > ^mmL. u n >»^^ 122 (DMm 1 2 2 b fiij® ^^^^ ^ 122'"^ 

7-?^-->^'bTM^n 1 2 2" b^^o-x'X^^-^^->:SJF$^1-^ (El 4 4 

(A))o lu^mai 2 2" a©§i□*i^:,^tis s^-u^v^mi 2 2^^bTma§i 

□ 12 2" bcD|||ppti^t^J:(5l^— S5t-r^J:^fcig^-r?>o 

±fB®J!2:i|'iraP 1 2 2" a©>^:^^s B>l^{ix MMf §f'^?^JK^^-rJ!S*iIHl 
^fPl 2 3' a.<Dmnm^^^T^i>(D-C^^. Mm. J[£i|i^P<^ 5 ~ 2 0 0>am 

(Dmrni^xm^T^^tm^mvi,^. ^tz. «pipi22" b®^t^i±s ^ 
mt^hmm^i 2 3:fectt>"wyx;i' 1 2 s^nps^^^-r^^fe®-?:^ m 

^^M^bJ^Mi 2 2' ©jF^figji^ ±m(Dmmmih'^m 1 1 2' ^niticifTdir 
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mm^h'mmn) tmu^nm^o ^mnmhx^xits tjv^-^2>.. 
9->^izxy)->^)zi>mmi 2 2(Dmmi 2 2Bmii'^^miii 2 s^mmr^ 

(13 4 4(B))oC:®M?Ll 2 3cD^iS{i.^J^«s I CP-R I E ( Inductively 
Coupled Plasma - Reactive Ion Etching)ai^3/5^>^*^cD l«-5>fx.^>/^>^^ 7^ 

«?L 1 2 3(Dmmi±^ S/U rr>S^ 12 2 ^Silb^V^m^®^^ * Tfr^ o 
V :=i >*tR 1 2 2 h UTx SOI (Silicon On Insulator) ^ :J^^\^mm-t 

jSti|gP12 2" a^^ovx^^'I^J^ — >^v:^^!7^bT7^'r-ra^'y 
5^>^*(3J; D U^V^tMl 2 2©^®1 2 2 AffJ*^ ^J^iilM 1 2 3' a^m 
(04 4 (C))o Cl®i£i|i[ineP 1 2 3' acD^iS(*s 1^J;i{^> I CP-R 
I E (Inductively Coupled Plasma - Reactive Ion Etching)^B§^V^fcB o s 

[!£Igpi2 3' aCD^iSiis 0^J^?L1 2 SOIlPAsiSiieMl 2 3' aP^lzmmT 

^^xnoo 

d:iz^ ±fa®-^x^mMi 2 2" ^|^*bs ^^'fb!^-e^<b-r^:i^i3<t ?9^ 

ISSWLl 2 3<Dmm. j3i:t>\ j£i|SlH]^l 2 3' aCDM® l:iJ5o^ 5 0 0 0-1 0 
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0 0 0 Amm(Dmmm<\jmm4^mmir^ (m4 4 (d))o 
u =3 ymui 2 2(Dmm 122 Bmt^^ n^-f 3i-/^>/7-:g:tTOo ^© h^'-t 

3 i^Micff^^^nTV^;sSI^^<bt»ii 1 2 4:t>$@m-r^o c:®^*^<btJJi i 2 

u 3 >s^^ 1 2 2 5^ > ^luj b tzmmm^tm t^^ti^^mmy 1 

2 5tm^tl^ (m4 5 (A))o 
±IB®MTX^^ h:^^y^>^i±^ I CP-R I E^gCDB o s chTU-izX 

mz^^n^Ul 2 7®:7^>s^g|5 1 2 7 b^i>'';=i>StRl 2 2©^Mfll(^ 
l^ff$«m®ff$m{PJJ) ®jl^ag|5{c|SI«t-§ (^4 5 (B))o ClCDia^fis ^J^{i\ 

^V^t?. ^i^S 12 6 ^^^ifly X;i/ 12 5 ©:5fc^ffi 12 5a ^^{PJl® 125b 
h^'Pti^< U =i>St&l 2 2CD»® 1 2 2 BtlJi^^-ri) (0 

4 5 (C))o M^S 1 2 6©JF$^{i. ^Jx.«i. iT^Xx'CVD^. -f;e->:ri/ — 
•7^'r>^"'^S. MSEC VDS^^ffll^§ :n :rtte>©E£liI^{d:laI 

mi)^:k^\^(Dx. mm^xjvi 2 scD^^mmi 2 5 c-^com^izmmx^^o ^ 
1 2 7®ifpgp 1 2 7 cfc-< >=^^{^&;rM^T-r >^#t$&^g^ 

*-r. 1114 6li. ±7iii®:*:^0jO^g[$i/li5?->?f$^^Sl 3 1 ^fflV^fe^^lB^'? 

JF^^^gl 3 l(D>f >^^i|&^ai 3 9 a, 13 9b, 139c*^e>. ^ti^U 
-r>=^A. 'f>^B. >=^C^=S-r >:3r^g&l 3 8 §in'bT#t$&b^#^s 
^->«^fife^^S^M^^°^~>?F^fijc^Ml 3 lfcl^LTFJf^^|ql(^fflA;&|«I) 
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1 ~ 5 mmgJtcDl5HT"ig^-r^ c: i:*^^ ^ §o 

^ — «?L 1 3 3^My X;i/ 1 3 5©SCD:;^^^^^^T 

/•? ^ - > W^^f*: S fc^ > 3 > ^ {t ^ j^)^ T ilgeiffilii-r ^ ^ S 

Wz.^ 114 7 *:^H^cD6^?^v'-?^->'ff^^^g 1 5 1 bfe^^>'1^ — 

>?f^fie®— ^^iJ^^-THt:^ III 4 7 {3^5l^Ts >Bfi^^g 1 5 1 (0 

bT /I iS^ - > W$^#:±tz q±m ^ ^ ^ t J; t) /I ^ - > ^5ff$^-r o 

1 5 2 >L?^'^—:yWf!>mi^^}ionm^. o . 1-5 mmajsotSH-eis^-r 
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III- ] ffl»aB^i>»-vfl^-FF^.^g 

1214 8 {c*5v^Ts mm^'^^—>mmmm2 0 nt. ->v:j>mk2 0 2 :i(d 
tyv:nymR2 0 2©^M2 0 2 Amizmm^tirz^mm2 0 6. ^^mU2 0 
8t. i^u=3>»tR2 0 2®»®2 0 2 Bmizm^(Dfsm^mi^xmm^nrzn 

mmM2 0 7 •;=i>«tS2 0 2 i:^J$gPU2 0 8 hCD^Pfgpt^ >:^^#t 

l&l-^-r >^i?^li&2 0 9 i:. ^CD-f >^^^S§2 0 9 tSM^ttfc-f >^#t^^g 
2 1 0 ^SIlX-TV^^o 

i-U3>aiS2 0 2 4±. ^®2 0 2 Affl!j*^e,«M2 0 2 B^JlcMol-r^mmc!) 
Ma 2 0 3 ^m^. ^(DmmiL2 O 3®^® 2 0 2 Af8(|©g§P^fU2 0 3 a{±. 

±i3©s/u=3>»M2 0 2 i:^itgis$t2 0 8 ht^ij: ^mm^tixr^^^m^mizm 

tBbTl^^o i>'U=r>**^2 0 2©MH{±^'U3>©^;g^:{,s$f^b<. jp.5^{i 
2 0 0~ 5 0 0 ;amSJg^$f^ bV\o ^®ct U zi >^t^2 0 2 

mm7l2 0 3 {is ^®ffi:^fSfc:Sig:feSI®f®JF$>K (S^U3i>^M2 0 2CD^® 

2 0 2 Afc:^ff^c»f®) *sp3jf^^ ^(Dm:^mtz^-otzmmmnm (s^u=i>«« 

2 0 2comm2 0 2 Atzgg^cifM) A^:S:^?f$-eafe^RtiBt^O^P^:b^&jfe^*, 

m^tmm 204 cDjp^^i* 5000-10000 Amm.x$>^o m^^mxi^. u 
3>«tR2 0 2(Dm^. mmm^h<mm2 0 4^<i^fc«gtiffl?L2 0 somam. m 

2 0 3oiip^{ii~i 0 oummm. mm^L2 0 3®^;:^-^^ hjtfii-i 0 
omm(Dmmxm:M:m^T^:i}it^x^^o ^tc. mm^i2 0 3(DWi^mm^^n 
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Inl®liP@}± 5 ~ 5 0 0 /zm®|5iaT}ilLiS^-r^:i h;bST'^§o tfes M?L 

2 0 3 (DmrnrnMrnt. ±t^co-Bii5m<Dmiz^ ->v:n ymmz o 2 ®«® 2 0 2 

Bmtm\^^-^m (y^-^^-mm T-feoT^)J:V^o 

04 9 {is s>'';=j>sM2 0 2©^M2 0 2 Amizmm^ntz^mmz 0 6^ 

mmT ^tz&>(Z)^W^U 2 0 8 ^mDl^l^:^c4^FJO¥®E|-^?^?.o [114 9 fc^^ 
n§ J;-5{Cs ^mi^2 0 6{±. l|Pgl5 2 0 6 a^^L. It^ (S^^J-^ 5 fS) 
©^^a?L2 0 3 ^ffltf tlBiS^tL-Cl^^o ^m®2 0 6{i. T;L'^^r>As 

mm2 0 7{±s «^fi5fc^ife)t^^{C$> Ds ±I3CD^«:S2 0 6 {CpJf^omflE*^^ 

M^nrc:t^iz^mM2 o 6 ^i®p^-r'«#§5£b^-^^f^ffl<&^-ro :i<z)^iqi« 
ty^)u>^m2 0 2 }iM\^mm2 0 7 tcDmm^. ^iqimM2 0 7ji 

Ui3>S*S2 0 2 h®gg^{±5 0~5 0 0//m^J^®*5Hl*iT'^^-r'g)Cli:d5-e 

^(DXot3:MiRimm2 0 7i±^ suss 0 4s T)]/^=^^Am<Dmm\^^ 
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2 0 8 {is ±m(Dt^ U =1 2 0 2 CDmm 2 0 2 AffiiJtziaiS^tls 

i^Un >S^2 0 2 ^^it-r:g)fei?)CD%6D-efeSo EI^^SSJT'Ji. ^jtTO 2 0 8 
{ii>'U =i>StK2 0 2 tn\:^^mm^(D&m2 O 8 at. il®M2 0 8 SiCDm 
Ulz^if^ntcy^>i^^2 0 8 bs 2 0 8 aCDf^^izmf ^titzmn"^ 2 
OScA^^^Ds :7^> 2 0 8 b U =1 2 0 2 2 0 2 AflJj 

(Dmm^ t mm ^tix^^^o cmtctDs i^'ji3>*^R2 o 2 i:^i^gis*t 2 o s 

^bT{*V^^V^*s^ ;^ bT^itg|S# 2 0 8^5^U I2>^tg2 0 2 Id 

i©^^gp*J 2 0 8 ^®»51^m>{)5S>' U n >»«2 0 2 ©^jliSif^m© 
1/1 Ofg-- 1 0^g©l5Hl^®«*5^s «?!lx.«^s ^'W (^fiS^n- 
^>^# 7 7 4 0. Ill^5i^i5c= 3.5x1 O-^K). SUS 3 0 4 mB^m 
m=17 . 3X1 0-VK) ^<&fflV^:?)^li;^$?SbV^o CltLfcJ:^). 
^> ij zi >mR2 0 2 t^nniU2 0 8 tCDmiz^^T^m.i)m^Xfh^\^^%(Dh 

>r >=3P^i?&2 0 9 it. ±m(D^t^^U2 0 8<0||Pg|5 2 0 8 cfcl^^^tL. ^ 

cD^fe^j*-^ >=^^^^^S2 1 oiz^m^nxi^^^o m^mxit. ^^-f ym^cT)-^ 

>^M^2 0 9 AS 1 o^M^tLTV^^:b^M^^°^->ffM^g2 0 1 
^ >:3r^^jEcDJ^-'|-4^^#itbTs l§PgP2 0 8 c^ltmiStts ^llPgP2 0 8 
cfc-r >^»^S&2 0 9^gE^bT*) J:l^o Sfes 3^^gP*^2 0 8-^i^»;=r>^^S 
2 0 2 ^^iPXf SdiitCcfc!?. ^ >^|iSliS^^^^^t2 0 8*5J:t>V^:fciii^U 

n>sM2 0 2 (Dp^mzmmi^x % ji\^o 
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^mm2 0 6 }iM\^mmm2 o 7 ^(Dmizmm^n^mnt. -i 

^mm2 0 6 ^:^iPimM2 o imizmm^n^m^^m^^^^ztiz 

(^2®^stem^) 

(Dmm^'^^—>m^mm2 o i jipjct-^Dx i^un>x*K2 i 2(DmM2 i 2 

B{il<Z)^^ia?L2 1 3(DiiPgP2 1 3hlZ^X)V2 1 5 tt^ -So 

Cl©yX;i/2 1 5i±. ^*M^:b^e>^t)^ ±l3®g^^l^'fbtlii 2 1 4 ^-#:a^ 

t^->vz2y&m.2 1 2(Dmm2 1 2 Bmiznmr ^ tij^m±^ti^o 

^mm2 1 6tts e^U3>^^S2 1 2(Dmm2 l 2Bffl!lKl@BIS-r«^i: 

T # 0 5 n±. u 3 >s^^ 2 12 (Dmm 2 12 Bmizmm^titzmm 

6{i.^m®yX;i/2 1 5^Htfekofc:ig{t^,tifeliPgU2 1 6 a^;&bTV^§o 

±f3®±m^2 1 6 tM^mm2 1 7 tommits o~5 0 0 /ummm(Dmm\^ 
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lRl±^-a-i>fe«){r, M^M^5S^tT*cfcl^o I1I5 2{±. «^-^^->ff^^^S2 

4i®3£f#{3?f$^$tls ^fcs i>>;=i>*^^2 1 2cD«®2 1 2 Bt3ff^^$tiTV> 
^®S^M2 1 5' CDjp^iiJijiltoy X;i'2 1 5 ©jp^CD 2 {§ti±s $f^b 

©*J*4 i:: J: ff^fiKf -5 ^ ^ T ^ -5 o 

y X;V2 1 5©^K6^j:fe^PS^ii^-r^C^:&s-^#^o ^LCDfz.^. fix 

^(Dmnm^^-D^ xj]y2 1 5>&BfiKUs M/■«^->?F^fili^s©Mffla69^ -a 
ffi-rs-r >^©4ti4^i::;iKCTx yx;i/2 1 5(Dp^mmi^i^^-t^m^m2 1 

5' ©JpJ5^><&MliIbTs mM©ISP@*^oy X;i/2 1 5 

M^J12 15' ©jf^figJis ^yx.{^s X^Xv-CVD^^. 'i:t>yv — y^'i ly!/ 

©"r^ ±i^mm^mir^>^XJ]y2 l 5©P«3ffl!l®-\©B^fc*^J-^fe^o 
l^s H^N^Jtrfi. m^m2 1 5' iis ^U=i>««2 1 2©M2 1 2B{3*) 

imscDmrnmrn) 

0 5 3 {i*^BJ©«g[iB>''^^5^->?F$fife^g©flb©^ai?^^^^-riltlii&iT®ia-t?fe 



wo 02/11182 



PCT/JP(H/06353 



82 

0 5 3^^:43l^-c^ m.m^^^—ymm^m2 2 nt^ ->vziymm2 2 2 ^^ 

3©>>Un>^^H2 2 2(D^®2 2 2 Alzm^^ntcy^—^^—m^(D\B^2 2 
3' ails ^/U :3>fti^2 2 2(D^M2 2 2 BlPJjlii^mbfcy X;i/2 2 5 

U ^ >SI^ 2 2 2 2 2 2 AfllltzlBlg^ 2 2 6s i> U :n >mU 2 

2 2cD*[S2 2 2Bmizm^cDmm^mifrzm^^titzM\p}mm2 27 

2 2 8 u =1 >si£2 2 2 ii^i^w 2 2 8 h(Dm^mz-( y^^m^ 
y^m^2 2 9t. ci®-r >^m.m2 2 9 izmm^ntz-f y^m^mm2 

3 0 i:^11^TV^?.o 

>; 2 2 2 J±s mm 2 2 2 AfiJcDm^O^^— Z"^— ff^^^cDHSP 2 2 3' 

aCDSgp>6^e>«® 2 2 2 Bf|iJ(3Silt-^M?L2 2 3 ^il^s Cl®M?L2 2 3 
co^B 2 2 2 Am(Dma^2 2 3 a {i7^-/^-?F$^® [HIgl5 2 2 3 ' atdSttJbs 
^— ff^t^CDKIgP 2 2 3 ' a liJilB® U y&U 2 2 2 h^n^U 2 2 8 t. 

ct Dff$^^tl-Cl^^^l^^^3SmbTV^^o U =3 >|£|5 2 2 2 {is M2 2 
2 A^^®2 2 2B03^^:)&^*s< 1 0 0 >-^fe^ U =2 >©#M^T*fe D s ^ 
5^{±2 0 0~ 5 0 0 Am^S^p'^^ Ll^o J: ^ U =r >^*K 2 2 2 {is ^ 

^~-/^-'^^(D\B^2 2 3' a©S®{is Sf^^-fb^M 2 2 4 ^)SiS{t e,tL-C43 
t)s3imNC:®^^M'fbtJJ12 2 4®Jpa^l±5 000-1000 0 A^KT'fe^o 

Eigi52 2 3' a®7^-/^-?f$>i:^(*s 33^P3ii?i^>Ks mm-^mm^m. v>-rtit?feo 

T^)i:<s ^^g^JiS-lS 0 Atm@Jgs S^I€P#{i 1 0~2 0 0 >otm^)^©l5 

2 2 3' a®M®{is ^U:3>^^g2 2 2©M2 2 2 A (< 1 0 0>®) izM 
bXSS" ?&^-r^5»^-r^Ci:if)ST-tao 0^«?9'?r{is i^Uii>*^22 
2©J^^s T^-^'l-Bt^ODDgP 2 2 3 ' aCDJI^^its 3f^^l^y^^{is ^S®^ 
fig*iiBJ-r^:fe»{3mB&YbLT^^*Ss IHIgP2 2 3' a©51^^^i3ctt>*ff$^t:'^ 

5^(±s ma^-?^->Bfi)<;^«2 2 iiz^y)mm.ir^/^^--y(Dm^. mmysmm 

{d/i&bTs M?L2 2 3 i: J:^){:i7i:i:aS^-rs<r i:^T-^s ff^^t: y 5^{iS/J^T' 
1 5 jummmt^n^ bV^o 
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mbtiji2 2 4*s|g<te>ti.Ti.^^o mm. mmm-ci±. mm7L2 2 3(Dmam. 

?L2 2 3®igp^{d:l~l 0 0/im@Jg. M?L 2 2 3®^^-^^ hJ:bttl~l 

#^^ff$>KT^oT*)cI;V^o t;fes M?L2 2 3;65. ^KrMff^^Kd^M'fe'S 2 aJS; 
2 2 3 (D|g&»r®?F^JK{±. ±f3cO«:&B©flfat, ^'U=i >»IR2 2 2 ®«® 2 2 2 

Bmtm^^-^m {m^\^. ±m(D^—n~i{^^(Dm^2 2 3^ a®^— ^1— 

feS*^fb#;S2 2 4 ^— #:fitJfc?f^fife^ti. ^$ffl?L2 2 3 fclMbTV^^o 
^;:C;i/2 2 5 0jPtf^{i5 000~1000 0 A©I5H. liP#{±l-l 0 0 
©ISa^ ->Vzi>mm2 2 2©«®2 2 2 B;Jpe,CD^mSI±l-'l 5 Oum(Dm 

M?L2 2 3:{pe>ttm^ti;fe^'>dpds^U:3>*|^2 2 2 ©«® 2 2 2 BfUiz/t 
gP2 2 3' a:£HtPJ;a l3i5^^nTV'>So^SM2 2 6 »±s T)V^-t7A.m. 

*tR2 2 2Mtc^'j^ ^ \'m<Dmm.^m^mm^iffvxm.m-r^^tf^-Q^^o 
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nipimm2 2 7 tiyv^ymm2 2 2 j^ogg^jis o~5 0 0 umnmcD^mp^ 

-^mM-t^^hifiX^^^o CCDJ:o^^|q]«^2 2 7 {is SUS 3 0 4. T 

^ fe. ^mm 2 2 6 {i. u zj yms. 222 cd*m 222 BfujiciB^t-^ ^ t 
%T"§x z(Dm^. ^mm2 2 e i:^iqi«^2 2 7 h(Dmmi±5 o~5 0 0 um 

^nmm2 2 8. -i >^m^2 2 9. :fei:-?>\ -(>^mmmm2 3 oi±. 

±^(Dwm^-^'^->jf^m.mm.2 0 i(D^i^m2 0 8-. ^ >^^^^2 0 9s isja 

^(DXotj:^mBM(Dm.m^'i^—ymmmm2 2 nt. 5^— ?Fm®iagi5 2 2 
3' a.^m^^^hizj^y)^ >^(Dm.^mifiifin{i>Vs j;t)A*fis©-r>=3p<^5> 
un>siR2 2 2(Dmm(D^m:(D^:X)i2 2 5/5pe>«sa*»o^MjgT-ttm^-fri) 

^:i:AST-t> 1^^13 5/ »; =3>*^2 2 2©*®-\©-r >^ft«^Re±-r ^ c: h 

Tt§o ^tzs >^p±m^^^bT. 2 2 6 t.Ki[n\mmm2 2 1 ^©p^ 

^©^i bT% ctV^o 

HIS 4tI:feV^T^ ^$fflM^->ff^fig^M 2 3 1 i^Un>*tS2 3 2 
C©-> U :3 >mR2 3 2 2 3 2 Afc^F^^^ ti;^#^?F^>K®M 2 3 3 ' a 

2::^ S^U3>^^R2 3 2©*®2 3 2 B{iafc^mbfcyX;i/2 3 5 J:. >; =2 > 

2 3 2 2 3 2 Affi!|l-iEiS:^n;fe^m@ 2 3 6 > 5^ U n >«iK 2 3 2© 
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>^^sg2 3 9 iLCD-i >^m.m2 3 9 izmm^tifz-i >^^^mm2 40 1 

U r3 >St^ 2 3 2 {i. ^® 2 3 2 AigiJ(D^t^(Z)#^?f$t^CDIHlgP 2 3 3 ' a CD 
M*^e>«®2 3 2 B{|iJiwSM-r^M?L2 3 3 ^il^. ^®W?L2 3 3 
®2 3 2 A«®iap^2 3 3 a(±tH]^2 3 3' aCStBb. CI ©H^ 2 3 3 ' a 
{i±fB®i/ U =3 >mR2 3 2 t^n^^U 2 3 8 ^{cj: D tiT 
®mbTV^^oCtt{Cct t3.M?L2 3 3i±MiBI§PgPT-fe§§lPgP2 3 3 a i:. 
i£i|'iiangPT'fe?)n3glS2 3 3 ' a 2|gCDE]^llP^«-r^^: J:13>5j?,o 

i/ U :j >mR 2 3 2 ±k!v® U 3 202^|qia^^-r^:ri:>?)S 

T-ts J¥^%S/U=3>^ts2 0 2 i:|5l1tcDi5H-eig^t-^:i^7b^T"^^o ^fc^ 
^>Ui3>^^^2 3 2{i. m2 3 3' a^^$ffl?L2 3 3 

¥^T{-^'^ti^S?iM^^■:^S 0 I (Silicon On Insulator) "j? Jiy\T-ab oT * ct 

iHj^2 3 3' a©MM^±^ mmm^tmm 2 3 4 ij^mii- ^ tix is ^ s mm. 

^^^<b#lJi2 3 4<Dm^i±5 000-1000 OAmm-^^^o lHlgB2 3 3' 

a0?F$)t^?i, p^mm. iL:^mm. m:&mmm. v^-rtiT-a^oT*) j:<. ^ 

^(il — 1 5 0 umm^. |gPg«i5~2 0 0 /zmSJ^OlgH-^^^-r -§> C 
trtSo S^^iJ-trfi. U =r 2 3 2 (D Jpo^^ 03^2 3 3' aCDm^Wc.. M 

^b'y^^^ii^ ^g®^j5fe^^iS0Ji-r§yfeie>C®B&<bbTag)Si&^ IHIgP2 3 3' a 
®?F$^i!c:feJ:tFB^t:^y^Ji, ^Jil^N'^§'->fl^fife^a2 3 1 t:iDff$fi^-r^M*^S' 

->®?F$>Ks mm:^mmizm\:>x. wmjL2 3 3 tt%izmMm^'r^:itt^X' 

ofcs MlgP^T$>^ilPg|5 2 3 3 ai:^ fKmmn^X^^BU2 3 3 ' a J: 
2|g®g|Pg|5T'fe^As^ 3@J^±®||pgPT'fe-pT*) J:V^o 

wm^2 3 3it^ ^(Dm:^ioiizmm.ti:mmm (i^u=r>»*R2 3 2®^® 2 3 
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®T-^Ds ^commi^iit. ±iB©iHigi3 2 3 3 ' a. cD mm ti^ ^mmir ^ i^imm 

?L2 3 3®||P#{A1~1 0 0/zmSJg> ^ WL 2 3 3(DT7.^^ hiti±l--l 
0 oajSOfSISTMIS^-r^ci i::b^-et ^fe. W?L2 3 3©?B^^^^cl; 
OT$Slot:>3/^{i. «^-?^->ff$m^g2 3 1 t^J; Dff$fi&-r-S/-?^->cDffms 

il^^^Jf^^t^T^oT^) cfcV^o ^;^c-. M?L2 3 3:?)Ss 1S*tMJF^>K*^"M^ 2 «Ji; 

2 3 3 CDi^®f®?f^^{±x ±t^(DM1jmcDmiz. V n >»^2 3 2 ©«® 2 3 2 
B{|iJ>?)S^V^^?F^ (5^-/1-?F$>K) -efeoT%ctV^o 

yx;v2 3 5{i. mmmitmt^^ti:y)^ ±m(DWLmii2 3 3osi®t3ff^^^tt 
i^cS^^-fb^^M 2 3 4 J:— #:6<ji3ff$fig^tL. mm^i2 3 sizmmLxi^^^o z.(d 

yX;i/2 3 5®ffa?^{i5 000—1000 0 AcDlSffls liPg(i 1 ~ 1 0 0 Adm 
©ISHs S^U:3>SM2 3 2 ®M 2 3 2 B*^^cD^m«ii 1 ~ 1 5 0//mCD|g 
HT'jilt^^-r^CI ^>f)ST-^§o Cl©<fcd^-^X;V2 3 5 *tS{t^^^lt3<fc 
6^^?L2 3 3*^e)ti±m^tife-r >^:bss/i;n>^|R2 3 2®*® 2 3 2B{l!je3ft 

3 3' a<^ffltf<i;-5 ^;:iEIS^nTl^§o ^mM2 3 6 

OAs IS. :^Ui3>^CD#Si4^jji^f,:fe;|>^,®-efe?)s jI^s U >S 
*S2 3 2ffiOl3:^-»;-r ^ K^®«mi6^ttitM^^bTiEiS-r?)Cli::65tr^^o 

^|qjm=il2 3 7 i:i^U3>^^S2 3 2 iiOggimS 0-5 0 0 /zmSj^CDtlSF*3 
■e|g^-r^:ii:As-ct§o c:©ck-5^^|qimM2 3 7«i. SUS 3 0 4s ^> T 
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^fe>-rts ^mm2 3 6 tM]^mm2 S ? tCD^mitS 0~5 O Oum 

±m(Dmm^-^^->mmmm2 0 icD^nm2 0 8s ^ >^m.m2 o 9. 
ii(DXotj^:^mm(Dmm^^^—>Mmmm2 3 ^m^^cDm^2 3 3' 

>^^R2 3 2®m®©mfJ©yX;i/2 3 5 >b^^^«^PoH«S-eP±m^-^a:i^ 

-f >^p±m^ig^; LT. ^mM2 3Q}in^mmm2 3i }^(Dm\,zw^ 

1^. nm^^'^—>mmm.m2 3 itc^jv^r-fe^ yx;p2 3 sizm^m^j^^^v 
(m 5 ©iijism^) 

xum5 6iz:^\,^x. mm^-^^~~>mmmm2 4 itis ^iibfe3ocD^Bgi5 2 

4 1. a, 2 4 1b, 2 4 1 c}i)>e>^ ';=r>S;K2 4 2 J:^ CCD.->'; 

=»>S*K2 4 2(DmM2 4 2 AfiltciBIS^ ttfe 3o®^«@2 4 6 a, 2 4 6 b, 
2 4 6 c. 3o0^ifgp|?r2 4 8 S^U n >^|S 2 4 2 ©«® 2 4 2 BM{::«?f 

^o:>f^m^m\-yxMiu^nfzn^mM2 47^. f> u :=i>^ir2 4 2 

#2 4 8 i:£DSP:igpt:>i' >^^#ti^-r-?) 3 oo-r >=^^j^2 4 9 ^it^e,©^ 
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>^^iMm2 4 9 izmm^ntz-(>^^mmm.2 5 0 a., 250 b, 250ci::fe 

->vzi>mR2 4 2 it. ^mm^2 4ia, 241b, 24icri:fc. mm 

2 4 2 Afil*^5>«® 2 4 2 BfiiJfciHM-r ^1tit©«?L 2 4 3 CIcD^gt^ 
?L 2 4 3 O^® 2 4 2 A|l!|<Z)|iPgi3 2 4 3 a{*. 5y U 2 4 2 

;^2 4 8 ^)ff$m^tlTl^^^^P»^3SmbTV^:g>o ->Uzi>mK2 4 2 

+M2 0 2 hmm(Dmm'^m^T^:ihifi-e^^o 
mm^i2 4 3i±. ^mm^2 41 a, 241b, 241 c^i:fcm^0:?^ipj m 

l^^^o -r^tJt.^ ^®^2 4 1aTiis ^EPA;^|p](3Y€roTiES^n:^zM?L2 
4 3cD^iJA>'t:>^5=-P l-^1t^?UJF^m;$tis |5l1tt3. ^g^2 4 1b. 2 4 

1 cT"l)s «?L2 4 3(Dyf]ifiKy^F 1 T*^t^^Jff^^^nTl>§o ^bTx =& 
^g^2 4 1a, 2 4 1b, 2 4 1 c l3:fett^^J^?L 2 4 3 ©^Jii, ^iSl3 If «y 

^P2 (Pi = 3xp2) T'^fes^s-rttTl^§o•??. wm^^iS^—>mmmm2 4 

l±i^tLXits tf^y^P 2-^=&^Ba52 4 1 a, 2 4 1b, 2 4 1 c ©^g[J^?L 

mmmm. mam. mm^y^^y^it. ±m(DmmjL2 o 3hmmi^\.xmM 
^^,m2 4 4^mxt^mmii2 4 3(Dmnms mmwL. mm.\f^y^mi±. ^a® 

246a, 246b, 246c 241a, 241b, 24 

1 cirhizmiif^tix^*).^^mmi±. ±m®^^M2 o 6 ^isi^fc:. mm m 

246a, 246b, 246c {i. T;i/^-e7A. m. ^DA. iSs U in 
>^®#mt4»M^5>^§ *)©T'fe Ox Mlts U =3 >*;fe2 4 2{l!lfc5^'U ^ 
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4 7i±s ±3e!i®M>'-^^->?f$^^g2 0 1©^|pIS@2 0 7 
^n^U 2 4 8 {A. ±m.(Dty U 13 2 4 2 2 4 2 AflJj IcfBlg^ fi. 

it. ±m(D^i^m 2 0 stmmiz, u -=1 >mwi2 4 2 ^isi d¥®jf^«cd»^ 

2 4 8 ah^ ^©^^2 4 8 a tbfe 7 ^ 2 4 8 Sgp 2 

4 8 ai<D^^}izmir^McmU'^2 4 8 c A>5>^ f)s :7^>S^«|5 2 4 8 biZTi^ 
U3>*;fe2 4 2©^M2 4 2 A{|lJ^3gI*^tl•rv^:So :iti{3j;t). U =f >a 

m.2 4 2 t^^wm2 4 8 >=^A^#t|&^n^^p^(-r >^#fc|^^p^) 

m2o 8 tmmiz. ^®^j^5i^^*si^u=i>M2 4 2 ©j^i^si^m© 1 x 1 

>=3r:^if&2 4 9 it. ±lB©#5^^#rgPM 2 4 8®|f^P^2 4 8 ctz^^^tl. 
M{±-f >^^i^^a2 5 0 a, 2 5 0 b, 2 5 0 c {cgE^^nx V^-5o -f >^ 
#^^^©2 50 a, 250 b, 250 c?*. > 7". ^M#tig&^>r^. 

Wm^-^^->M^^m2 4 1 ®^fflee«jl3;?&bT?il[MiR-r-Sc:i:>{)ST^§oi^s 

m^TN^OT-Ji. ^5^i^^;|5j2 4 8 ^3^{te>t^TV^§^ >=3r^m2 4 9 {± 1 oT' <2> 
>=3e^ffi0i^— 'l4^§#J^bT. 1 ■ocD^j^gP*^ 2 4 8 (3itiS(®||PgP2 
4 8c§ISlt. =&liPgiS2 4 8 cfcl-Y >^^^i^2 4 9^Si^UT*) J;V^o *fcs 

COcfc5^ii*^HJ©^a:a>'^iS^->?F$fi^^g2 4 >:3E^ttm^©^bTs 
^«^2 4 6 a, 2 4 6 b, 2 4 6 c ii^fql^SPal 2 4 7 F^{3ff$^^ti^« 

>^#ti^^g2 5 0 a, 2 5 0 b, 2 5 0 c ^ CD-T >^#ll&ff 
mT^(D-^. >^#ti|^JE-e^>U:3>*M2 4 2 ®6^J^?L 2 4 3A^e>-l' >dr 
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=^^i^^g2 5 0 a, 2 5 0 b, 2 5 0 ciy^^mUO^ >^^^^T^ ^tlz^ 
I5s =&am^2 4 1 a, 24 1b, 2 4 1 ciT hizpfrmcD-O^-cmmmmizX 

^-xommzmmx-m^. ^^iz, ^m#2 4 6 a, 246b, 246c 
ip]«ffi2 4 imizmm^ti^m^^m^^^^ntiz^v)^ ^«l2 4 sA^^nt 

RJt^-efei,o ^UTs m^^^•^S7->Jf^gg^g2 4 Iti, =&^SgP2 4 1a, 2 4 

lb, 2 4 1 ci^—i^htj^^xu^ox. ^m(D^^m^i^^'r?>{^mi^^j:<. 

a, 2 5 0 b, 2 5 0 c<&MI|IbT#ti^M^^:t^Clhi::ctoT-i'>:^P±mfi^ 



wm^'^i^->nmmm2 4 itz^h^x'h. ms oizm^ti^j:otd^^xj]y 

^i/V:j>&^2 4 2©«ffi2 4 2B{SiJCD^»L2 4 3cD|fp|fP2 4 3 bCg^iS 
^fe. M^^^->JF$^^g2 4 1 {3:feV^T^)s m WL 2 4 3 (DM 2 4 2 A 

®^s^?L2 4 3ifi^mm.i!y^'D-mmmx\itm^'^^ztifix^^o 

ms 7it:^mm(Dum^^i^->mmmu€Dm(Dmmmm^mTmx^y). 
7 (A) itm^m'mm. msi (b) ammmx^^o m5 7t::fev>T. 

i5'->?fM^m2 5 li±. S^U3>ait^2 5 2 iis cosy U3>«M2 5 2©^ 
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®2 5 2 Amizmm^tltzmm,mi^^iL\ytz3m(D^mm2 5 6 a, 2 5 6 b, 
2 5 6 c ^m^U 2 5 8 ^. ^) zi >mk 2 5 2 coMM 2 5 2 BflJjtzFJf^® 

mm^mifrmm^titzMf^mm2 sit. ->v^>mK2 5 2^xxj^^w^u 

2 5 8\Hi:iM^^nrz3m(D-C >^^j^2 59a, 259b, 259ch,^'f 

y^mmi^mm^titz^ >^m^^^m2 6 0 a., 2 6 0 b, 2 6 0 ct^m^x 

U 37 >*^g 2 5 2 2 5 2 AiMffi^Mm 2 5 2 BflCiMa-r amff®^ 

iB?L2 5 3 ^iix.s C®M?L2 5 3 0^S2 5 2 AflJj® lingp 2 5 3 aJi. ^ 
® 2 5 2 A{ijtzm>K{Cff$fi!c^nfc 3M©-r >^5^S&2 5 9 a, 2 5 9 b, 259 
cl*I®V^f tL*^{3mmbTVA5o i^U:3>«tK2 5 2 ®«Hi±±M©-> U =» 

m.2 0 2 hmmt-r^^ht^X'^. m^'b->v^>&m.2 o 2 tmmommum 

Wm^L2 5 3 {iF;f^®;^|o] (1115 7 (B) (D^Wa,:&m) iz^}&^xmm±izW. 

iz^^xw^<Dwm7Li!^m^j^ntz e ^(Dwm^^i 253 a, 253B, 253 

C, 2 5 3D, 2 5 3 E, 2 5 3 F}f)St:^y5=-PTff$fiK^tlTV^So :i(DXoi3tm 

m^2 5 dcDmrnmrn-^. mmmjfm. ff^^tr^y^^t^. ±3z!i©^^?L2 

0 3 ^|5l«{zbT3g:i:^^-e^^o l^tz. M?L2 5 3cDM[g{3?f$^^tLTV>-i) 

mmm<mm2 54%. ±7^(Dmmm^hmm2 0 4 i:i5iiit-r^i^}{)^-t-t^o 
iii^r^«?ij-e«. mmm^tmm2 5 4^m^tzmmiL2 5 3 ©gang. ?f^^^. 
ff^^i^^^/^^tt, mm(Dmm<DmBM^m^i:iT^tzi^i>zm^it\^x^^o 

256a, 256b, 256c {d:^ ^Wm^^^i 253A, 253B, 2 
53C, 253D, 253E, 253 F ^Htf ct ^ tciiHiS^ tLT ^ o "T^fc t)^ 
M?L^!J2 5 3 Ai: 2 5 3D<&Htr^S^2 56a 253B^253E^ffl 
tfi«@2 56b 2530^25 3F^mt^^mm2 5 6 c tis^^fS:^^ M 
ma^lcjai^® 3-oo^«®2 5 6 a, 2 5 6 b, 2 5 6 cifi^tj::^,^ ^(DX^tj:. 
256a, 256b, 256c TJV ^ - •> A. m. ^ P A. #s iSs 

'J zi ymcomm^immt^ e>^^.*)Ot:feDs ai^x u ^ >sm 2 5 2 4^- 
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mm2 5 7 Its mMmizmM'^miz;^ t)s ±fB©^S^12 56a, 256b, 2 
5 6 c{3m^©ttJE>?)SEpjp^tlfei:§t:^S:^2 5 6 a, 256 b, 256ci: 

©PB^{zm#§^U^o ei(D^|n]m^2 5 7tt^ — >Jf$^^S 2 0 

^1^m2 5 8«±x ±aiCDS^';3>^^g2 5 2©^M2 5 2 Affltlffii^^ tlT 
i^';=i>*IK2 5 2 ^^J^-rSIRJKtOM-tr^Ds A^o, ^i^W2 5 8®->'J 

i3>sM2 5 2{iifciii^' >^^^2 5 9 ci^mm^^mm^nxi^^o 

m5Sl±s 1115 7 (A) iZm^ti^iyV=i>mR2 5 2(DA-AU^m^^lf 

^mmmm. ei 5 9 {±11157 (a) iz^^i^n^^^^U2 5 scDB-B^^m^^ 

*5{t^m8ff®lllT-fei>o 

0 5 7 (A) iiJ^V^mS Slzm^ti^X^iZs S<-U =i>*^K2 5 2 
?L^J2 5 3 A, 2 5 3 I>(D^mn^h-(>^mmmm:2 6 0 ai::&^j^-r^ 
{3?F$£!g^tLfe^4^©-r >=^mS&2 5 9 a. :fe<i:t>\ M?L^J 253B, 253E 
(D^mn^t^ >^#fc|&^a2 6 0 bh^^i^-r^J;a{::Bfi5o^tife^>KcD^ > 
^^^2 5 9 b h>^)S?F^j55c^t^Tl^^o S;^. 6iSJ^?L^J 2 5 3 C, 2 5 3 F(D^m 
n^±lz-(>^mm2 5 9 ct^m^izM^^tlXl^^^o ^^IZs m5 7 (A) :fe 
J^V^mS 9 fcl^^tL^J:a{3s ^m^^2 5 8 ??[j^?L^J2 5 3 C, 2 5 3 

FcD^mn^t-f >^mmmm2 e o c t^mm-r^ Jio\zMm,^fit:mvt(D^ 

>^^^^2 5 9 C/^)5ff$^^nTV^^o 

J;a5fe^^tg|5#2 5 8 J:SyU=i>SIS2 5 2 ilCDr^fcJf^fig^ti,:^ 3®©'i' 
>'=^mSS2 59a, 25 9 b, 259c {i. EI6 Ofc^^tLSJ;^fcs ^aS^c:3^^ 
i:bTV^§o i^&s ^i^gP^t 2 5 8 (D^JMtts 2 0 8 i:!^:^};. ^ 

<Dmm^mmt^t^v:n>mm2 5 2£D»5i^m® i/i ofs-i ofgcDSgHf^ 

±3Zfi®=S-^ >=^^^S§2 5 9 a, 2 5 9 b, 2 5 9 c CD^gp{±-r 2 
60 a, 260 b, 260 c l^^i^^tlTl^§o ^ >^^^^g2 6 0 a, 2 6 
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Ob, 2 6 0 c{ctt#{3MPSi±3&<, mmmm^'yy'. MAm^^^>y'm\^^-rti 
T>*)cJ:<^ m^N-^^— >?f^^^S2 5 icDmmmmizjit:^\:.xm:M:m^-r^:zhifi 

^«^2 5 6 a, 2 5 6 b, 2 5 6 c h^mmMm2 5 7 iKDmizMl^^fl^m 
'<>^m^mm2 e 0 a,, 2 6 0b, 2 e O c*^e>CD>f >:^#t{|&£Ei:^# 
mir^cDX. -fgVW >^m^S.Xt^ U n>M2 5 2CD^^?L2 5 3iy>^-f >^ 
§ 0S oiSMJ^T P±ai ^ -1^ a 3 ^ >?)5 X- ^ :g, o 

^CDP±ttl*Sprt|-??afe^o ^tz. >dr«J^^S2 6 0 a, 260b, 260c 
e>;g'MCD-r >^*#t^t-€>^^llc ck >ar^g&2 5 9 a, 2 5 9 b, 2 5 

9 c IZMJ^^I^X ^rjV—r^i^ (M?L^J2 5 3AJ:2 5 SBcD^JV—y. M?L 
^!J253B^253 EcD^'JV — y\ ^^iB?L^!J 253Ch253 F® — r) ^ 

e>l-. ±«^2 56a, 256b, 256c }^Mf^mm2 5 7 ^{3jf^^$ tlSm 
#^JS^^^^Cli;t:J: 0^WL2 5 3 *^e>P±m-r^-r >=3p®P±mi|B*; J:tJfn± 

3 *^^FjfMcDP±mii'i^p±ma-tr'f >^^p±m^^§^ i:*^'-e^^o 

^ >:^#t^^m2 6 0 a, 2 6 0b, 2 6 0 c § b T > dp^t;^ 
M^^^S:ztlzJ:.-^XW:m&^^Mizm^-t^:iti^-mmx^^. *fcs S# 
^JSfc^>^ttil&EEcD5R:;^^^x^ci:ticfct)> m5ia?L2 5 3 A^^Ptm-rs-f > 
^cr)ttl:m'^:feJ;t;^B±m»*M-r^3 i:*sqItltr^^o ^LT. ^*i/-?^->B 

JL^ii<DiiLmM&ifim&>xm\^^%(Dhrji:ho 

f^. mm^-^'^->Mmmm2 5 nz^\,^xi>. E5 ot:^^ns«t^^yx;i/ 

^i^U33>StS2 5 2CD«®2 5 2 B{I!I®«^WL2 5 3©g||PgP2 5 3 bt^lS 
bx*) J:V^o yXjVlz±7&(Dm^m2 1 5' ®«fc^:^cM^®§f^fiSb 
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1216 1 \±if^m^(Dmm^-^'^ -y'BJ^^^m.cDmcDmm^m^^^^^mmx^ ^ o 

me 1 i::*,H>T^ M/^•^->B^^S2 6 1 iy'J zi >Ste 2 6 2 il© 
->U=r>SM2 6 2CD^M2 6 2 Af|iJK:iBBS^n:fei«M ^i^MJis U 
=i>S^S2 6 2CD*M!llcpif^©F^PS*ISltTiBS^tifeMlRim®a:s ^' U =i > 

*:fe2 6 2 h^^t^MJicD^Mi::^ y^^m^-r^^ >^m.mt. ^o-f >^ 

>»k2 6 2®^^^^^b. ^mm. M\^mm. -^^m. -i^^m 
^^s^i0^b•rv^^v^o 

U =r >»m 2 6 2 Umm 2 6 2 AfflllA^ ^*®iKiJl3S®-r^^m©W?L 2 6 
3^m^. CCDm«L2 6 3Asio(D/l^ — >2 6 5 ^tj^-T ■^Ji&.W.izmm^ 
ti. iPO. mm (I21^^^JT-^± 1 Of®) CD^l^— > 2 6 5>J^->U r3>S|R2 6 2 Id 
^{te>ttTV^'So l^s ^^lffl?L2 6 3 {i: 1 'DCD^'^i^ — y 2 6 5 V^-C® <5^^ bs 
^CDM^$^ — > 2 6 5 {i^<D^?15(Da^%iI^l!^b-Cfe^o 

S-'J =J>S^2 6 2(DUmt±^(DiyVzi>&m2 0 2 illSlIt i) C ^jJ^T' 
m^^->'}:=i>Mm.2 0 2 i:l^#CD$5H-e^^1-:|):ii:*s-^^^„ ^ 

miL2 6 3cD^ffif®?i^^s {^»f®?i^^. mam. mm^^y^iUs ±v^(Dmmii2 
iM^^%cDxx<. !L(Dmmm^hmm^±7^(Di^mm'imm2 o 4i:iBiii2c-r^ 

iI®cI;a^2^Ui3>*i^2 6 2 13^®2 6 2 Affi!llc:{±s ^mmtfi^^'i^ — > 2 



wo 02/11182 



PCT/JPOl/06353 



95 

mmt^CD-X:^ fgVN-f >:^«i^jET->U=i>^«2 6 2 CD^WL 2 6 3**f>-r > 

i>'';:3>^M2 6 2®M?L2 6 3*^e>-r >^^. il^t-^^^WL2 6 3**?,P± 
^iSSi-r^c: tt<t /i^S' — > 2 6 5 tcM^&b:feff$>l*®/i^ — v^y-?^ — 

^fe. nm^^^—y'BmMm.2 e i t:43l^T^)^ ^g[$ffl?L2 e s®^® 2 6 2 a 
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^T-^^fi?•Jx^^.«Mfe#*^* 1 X 1 O-i^S/cm-l X 1 O-'^S/Q cm®t5H. 
*i&J^{iO . 3- 5 0 0 0 OmP a • s (c p s) (Dmmi^^ ^ i)(Dib^t^^ LINo 

1 1 1 - 2 Dg&i^ ^ - V mmMmcnm^^m 

^SfciP^ 1 ~ 2 //m^Jg®S^^^bM2 1 2 ' ^Jfmt^ me 2 (A))o i^s 
^^^■fbM2 1 2' commits h ^<b^^(C fj fro T <fe J; V^o 

^{C. s^Un>aM2 1 2®— h?&M;?^bs F>lf^©7;r 

6 2 (B))o h^l^J? — >R;£ x':^^ i: ^?iJ^i^BHF 1 6 

(— tK*— :7 -/'fb7'>^:nT> A 2 2%7jc^g?t) §ffll^T^^^'fbM2 1 2' 
^— (1216 2 (C))o ->^J±. R I E (Reactive Ion 

Etching) ic J; y (ya-tx:^y^ : CHF3) J; Dfj^ i:* oT 

l^gp^i®^m^'^bi^2 1 2' (*^*^tl^o 

2 1 2izpm(Dm^xmm^2 1 s^mmr^ me 2 (d))o ^©6^m2i 

3 (D^mi±. ^Jx.i^> I C P - R I E (Inductively Coupled Plasma - Reactive Ion 

^tt^X^^o nm^l2 1 ScD^iSti. Sy'J:3>afe2 1 2 ^SMb5fel^filf^© 

^{c, ixi;;;^ h/^^->Rtmmm^tm2 1 2' ^i^^feu. ^o^x mm. m 
m<[j^xmiht^:itiz^ir)s ^®tip5^^5 000-1000 oAmm<Dmmm 
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^h'mm 2 1 4 ^mm-r ^ me 2 (e))o 

mz. i^v^>&m2 1 2(Dmm2 1 2 Aimz. MJ12 1 s^mtsxoi:^^ 
mm2 1 6^jfmT^o ^ico^mmit. pn^mmcD^m^^-^-')^ ^ \'mm^ 

^0^sS:^^#2 1 8®:7^>i^g|5 2 1 8 h^iy^)ziymS.2 1 2©aMiJ(0 

mjimmm) (ommmzmm-r^ mes (a))o i^n^jis i^^^ 

(Di^mm^t^m2 i 4^i^*bTi/';r3>ats2 1 2®m®^sm^-it.^®m. 

TMAH (zk^Yb^ h^P^^^^^rV^-e^A) ICctD v'U3i>^te2 1 2®*® 
mi>^^^y^>'^'^^^ (1116 3 (B))o C!:®3i>y^>^T-{i. ?^iB?L2 13p«3 

mizj^^^fix\^^^mmmt^m2 1 4ASTMAHCMbTWtt%%-o©T-. s 
i^i^T's ccD^^M^Ji 2 1 4ti^^tji^mmm(D9cm^BKF 1 6iz^v)m 

mB^Vrmn^"^ (me 3 (C))s ^©f^s St>*TMAH{3j; U=i>S1iS 
2 1 2®*MiJ^^^y5^><5^-r^o ^LT. ^^©S^O^^^^'fbtJjl 2 1 4 
f>j5:?.yX;b2 1 5*s?F$^^tLfe^Cl6TTMAHl::J:^:ny^>^^^Tt-§ 
(0 6 3 (D))o ^©^x ^n^U2 1 8®liP^2 1 8 clz-f >^^i^^^b 

x-( y^mmmm^mm,v. i^u=i>a^s2 1 2®m®iByi-m^®^i5g^aS(tT 
Mi^mi®2 1 7 ^mm-r^^tizx\). ms oi::^$n^ ck^^^^Bjomia/'? 
iS'->f$^^«2 1 i^i'^mr^^itt^n^^o 

j^^ ±f3®^>U=i>*tS2 1 2<Z)^miJCD3^y^>^ttx TMAH^fflV^i►^ 

R I E (Reactive Ion Etching) 13 J: K^-T rn-feXT-*) RTtgt'^^o 
Sfcs ±lB©«?!I-t?Ji. i^^^^bim2 12' ^^F^fiKbTV^SAs^ S^^'fbm^f^ 
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1114 8iz^^ti^xo^wm^^^->mmmm2 o nt^ me 2 (d) izmm 

06 3 (C) {3ffl^-r§X|i-trs S^tB LT ^^^MtJM 2 1 4 ^ 
Vny^m2 2 2(D±mizm^2 0 0-3 0 0 0 AMO^^SYbtJ (S 

ji2 2 2 ' ^?B^-r^o 

U 3 >^t^ 2 2 2 (Dmm 2 2 2 AffliJCD^^^YbtJ/i 2 2 2' ±{3^^ 

S*M{b^g2 2 2 ' I E (Reactive Ion Etching (yu-tXiSX : CF^^ 
feiiSFfi)) tci: J^'y^>^"*bTs 7^-/1— ffllia 2 2 2 ' a^^o^t^ — > 

^mm-r^ cme 4 (a))o mm^'ih^m2 2 2' cD?F$^{is meecvd^^^i- 

=t Dff 3©^^SfbtJM2 2 2 ' 05^-/l-M||p 2 2 2 ' a 

cD:^^^. mm±. ^^•t^y'-^'i-m^(Dm^2 2 3' acD^^^ mam. m 

*^^?*^•rs*)®T'$)t)^ T^-.'i-fflllP^ 1 0~2 0 0//m©^Hl*IT- 

^tl. mm^it^m2 2 2' ^•^:^^tVX. S^^)::i>&m2 2 2iZ7kmitti 
-ffllia2 2 2 ' a{c®tBbTV>§S> U u >*tK 2 2 2 ;()^ ^^:S-{ii< 1 1 1 > 

m^(om^2 2 3' a.mm^n^ (me 4 (b))o 

i^Clc, Ut^T. h^'i^ — yR^m^L. i/V:n>mm2 2 2(DmM2 2 2 AM^ 
J:i>*«®2 2 2 Bmiz-^:^^nm2 2 2" ^^F^sJo-r^o ^Js^I^Ts ^->'^•-t'tIHlgP 
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2 2 3' a-trnm.^ nxi^^tfii^^i^ V ^ >mR2 2 2 C7)*® 2 2 2 Bm<D-?^^U 
m2 2 2" — -^^'bXMliP 2 2 2" a>£?f^fife-r^ (0 6 4 (C))o 

^(Dmm^U2 2 2" aJis ^(DUP U n >»|R 2 2 2 ^^b-t±fa® 
^_^^_;|;^|uig|5 2 2 3' a©ft«iCx(ig;^) iiStS— ISfT ^ J; ^ t^ff^^-T^So ^fe^ 
MIIP2 2 2" a®;»c§$ii. m^T^Wmil2 2 3 ^ <fc t>*M ^ X;i/ 2 2 5 
©UPg^^^^r^ f). Mm. m^iiP 2 2 2" a% 1~1 0 0/zmCD 

m^^^^ht^x^. -7.;^^^^^) M^mmmmizx d i o o o~2 o o o 

rihi^xn^o Sfes i^i^;^ ^>^x';:^^^^J^^::bT?f^fife-r^®-^^^*v^T{i. ^ 

EE C V D ^fc: J; t) ?F$^r S 3 J: :?^T- ^ ^ o 

x'X^^M2 2 2" iibT^-^ — 7-j^^>'^><^l3<kDi^'; =3> 

S^S2 2 2 13M2 2 2 Bf|iJyb^^HMM?L2 2 3>^^^t-§ (1116 4 (D))o 
C©Mjl^^iB?L2 2 3cD^gg{ix I CP-R I E (Inductively Coupled 

Plasma - Reactive Ion Etching)^: -^^y ^mcD h* ^ y ^ > ^\ ^ — 

ai^y^^V^TfJi. mm.mmil2 2Zi^y'-^-^—W'^m^2 2 3' aP«3$-^S3lb 
fcilC^-Ts U Z3 >S^S2 2 2 CD^a 2 2 2 A{piJ{::JF^^bfc-^>?; ^'^Jll 2 2 

2" (7^-^^-?f^H^iH]giS2 2 3' a.^(D^-7.^mm2 2 2'' ) t^:^vyy^>^m 
}LLxwm-r^<ox. WLmi2 2 2a:>mm.(Du^^mn-t^'Z^t^<. :rM.tm 

mz. ±m(D^x^mm2 22" ^i^^sb. i^t^^br-e^^b-r^^i^^i^j; 

Kj1«?L2 2 3©M®. :feJ;t>\ 7^-^^-?^>|^IHIgP2 2 3' a<Z)M® 5 
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0 0 0 1 0 0 0 0 Ami^ommmtmm 2 2 4 ^w^^-r :h (^6 5 (a))o 

tl■CV^^V^$^U^>^^^2 2 2 CD«® 2 2 2Bfl!)*^& K ^ ^>^'^ff ^ o 
:i © F ^ ^ :i: >y ^ > i7-tr {i^ ^> n >S^^ 2 2 2 (Z)-gt5;bSni >j/ ^ > Mil 

tC^b^ 5^>;n>a|g2 2 2®3i*y5^>^{»j{3S^mbfc^^^<btld^e.^^y 
X;i/2 2 5 >{)Sf#f,tii. (06 5 (B))o 

±13©^^;:^^^ h^r^^y^y^J^'fis I CP-R I E^S©B o s chrn-fe;^ 

U 3 >*^^2 2 2 CD^B 2 2 2 AfiilCs t^— 2 2 3 ' a 

(M?LSFig{ii) (Dmmmi^mm-r^ me 5 (c))o m 

2 2 2<DMt'J{3^^®P^Pi^^(tT^(pI«*2 2 2 T^lBS-r^C^iCct f?. EI 

5 3izm^H^j^-o^^:^mM(Dmm^^'^~~>Ms^^m2 2 1 ^ifm-r^^tufix 

:*:#60^O«gtiB>'^^5^->?l^^^a0ffe®M3li#!l^s 13 5 4 ^Cg^^ns^^iB>'^*^^- 
*-r. mm^^r^Ltziy'):=i>mS.2 3 2®^tStjl5^2 00~3000Aa 

&cDmmm^tm (s IjNJ ^232 - ^^sfe-r^o ^^{3. mmommmimm 

2 3 2 ' ±J3^;:^i5'ltJli2 3 2" ^ffMbs i>U=i>^M2 3 2 2 3 2A 
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^ — >^?fMbs iy^)-=iymm2 S 2comm2 S 2B{|iJ®TX^^iII2 3 2'"^ 

(A))o J!£i|iiaP2 3 2" a©liP4'Jil^{is U =i 2 3 2 ^:f^ bTMH 

□ 2 3 2" bcDllP't'it\2:{5{S— J;^{3BS^-r^o 

±H3®J[£liliP2 3 2" a®:^^^s ^^Ef^^lS^^tt^^t-iAil'ilHl 
g|52 3 3' a©I^Pg=&^^-r^*)®'trfe t)s il#s XSiPSiiP ^ 5 ~ 2 0 0>am 
©fBHP^T•|S^■r^^^l^)^§f*Ll^o m^SgP 2 3 2" b<D:^gr^(±. 

M-r§M?L2 3 3i5a:t>*mil>'X;i' 2 3 5cZ)|lPg^^*^r^*)®t:^?3s at 
MHP^ 1~1 0 0//m^?)«BHF«3-eaS^-r^3i:A5$f*bV^o 
^^Mfbi^ji 2 3 2' ©JF^figJis JixliCD^^^a'fbtJJl 2 2 2 ' ii|5l^{cff -5 

ffll^;g,:li:*sT•^. x/i^;/^ U >^^s m^^«S^fcictD 100 0-2000 

^^!:^::s |l^i^llP2 3 2" b%^o-T;;^^>'-?^ — >^ x'j;^^ JibTT^-f-:^^^^ 
5=->^'l-ct D ';n>*^S2 3 2®«S2 3 2 B{iI}?P e>M?L 2 3 3<^^sR:f ^ 

(0 6 6(B))o3©M?L2 3 3 ©^sSi±s^J^{^s I CP-R I E ( Inductively 
Coupled Plasma - Reactive Ion Etching)^m<fefflV^fcB o s c h:/n-fe7>^cD 

s:^'; =1 >'««2 3 2 ^M3fib3fev^m^o^^*t*ff ao *^0^-e{i. ^LCDum^ 

2 3 3 <D^iSl343lt^i^^$SiJt^^^^i:-r^fefel-N i^U=i>«^S2 3 2 i: b 
T^ SOI (Silicon On Insulator) J^/N^^ffl-T ^ C ^^bs-^ ^ S 0 I 
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^> yiz X ^ ^) ::2 ymm2 3 2cdS®2 3 2 Ami}" ^ fS:mm^ 2 3 3' a^^ 
IS-r§ (0 6 6 (C))o Cl®i£i^m2 3 3' &(D^mii:. m^i£. ICP-R 
I E (Inductively Coupled Plasma - Reactive Ion Etching)^g^Ml■^fe B o s 

tH1^2 3 3' acD#ig{±. «JL2 3 3cDllajb^J!2:itiEia52 3 3 ' aF«3{cm^-r 
mm^2 3 3©SMs j3J:tJ^^ )2:m\!nm2 3 3' aCDM®{c:JP^^i^5 0 0 0-1 0 

0 0 0Am^cD^mm^mm2 3 4^mmir^ mei (a))o 

m^M-fbtlJl 2 3 2 ' ^m^L. !KUm^2 3 3' ^^'B^^ 
i>' U I3>«*g2 3 2 (D«®2 3 2 B{aiJ:b^^ I^' ^ ^ 5^>^"■^^f a o 3CD K^-T 
:c^y^>^*-eii. iyV:^>mm.2 3 2(D—^ifj^:^^y^>^:^tl. SM«?L2 3 

3F«3M{::0fig^tiTVA^sm^^bi^M2 3 4*s®m-r5o ^(ommm^mm2 3 
s^un>x*s2 3 2(Dx.^y^>irmizmii^,i^rzmmmitmti^^-^j^^/xjv2 3 5 

(EI 6 7 (B))o 

±M^(D-mTX^^ h J^u/^>^li. I CP-R I E^gcDB o s chm-fe;^ 
^fc. i/U=i>^fe2 3 2CD^®2 3 2 AflfltCs TO 2 3 3 ' ai^mts^olz 
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238©7^>i^§|5 238b^^>U=i 2 3 2 (D^miM 

(MJL^ISfliJ) ®ja?agPtgiat-i> (1216 7 (C))o t?>Jx.«s ^ 

m.m^-^^ — y'B^^M2 4 l(DBEmm2 4 6 a., 246b, 2 4 6 cl3fjf^0« 

m^mm.tc^mx. -i >^m^mm2 so a, 250 b, 250 cA^e>^ 

loi) {;i^fi^^^o ei©^*:^[q]A{i. ±fB®M>'-«^— >?F$^^m2 4 1 1343 
(t^«lffl?L®iH^j;^[R]A (1215 6#.^) i:— i!t-r§*®-efe^o M 

— >ffM^«2 4 l®S^U=i>at^2 4 2 a^l^ — VW^^'frS^^P^Pm. 

5 0-5 0 0 /immm(Dm.mxm^-r^^ii-b^-c^^o 
rzisb(Dmmm^mt^ntzM\^mm2 4 1 hf^o ^ip]«s2 4 7(±. «m6^{- 
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$ffl?L2 4 3©^©;^^^. ±«g2 46a, 246b, 246c 

|qIII112 4 7P^{cjf$f!5^^tL^«^^Jg^'^x.-C^iB?L2 4 3 e>q±i±5r ?>-f >^ 

■r) $^^•^->^ff^^#:so^^{^g{3gH«u ^s^tm^cDrnffi^^mufc 

— fT -5 o i © J; a ^Sf^®^ D ?E b {3 J; D . ^1 - S ± t: ii. 
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>&m2 6 2 h^-^^ ~>^m^i^s t(Dmm,i±. 5 0-5 0 0 umn&cDmm-^ 

MCrU > hiB^*R^i^3t-r^ii:A^*-e^^o iOiJ-^. ±7i!iCD04 
9. 0 5 1 t^bfel^Jf^OSmibs CCO^lRlS^cDT^l-T-U > MBW^ 

immm i-ii 

3^^^j4< 1 0 0>s ^mW:^m= 2.6x1 0-VK) ^«bfco ^© 

^^^V^T•s T;v^-e7A^M±{::^5fettVi^>^ h (S/T-U-f M Micro Posit 

S 1 8 1 8) S^^Ls FJf^£D7;r h x';^ ^ ^^^^ bTS^. ^ Z tiZ ^ \) ^ 

h3©1/>:^:^ h^'^^-v^I^^bT. msaillP (®S2 0/zm©R?f^^n) ^12 
0>am©lf ^y^-eim— iS^±«-4 2M?F^fig^nfe^S>'^^ — >^ff^)5!obfeo (fe/. 

d:i^. ^m^^^ — y^'^T.^ J: bTi^ u zi ymmz.n\^x I CP - R I E 
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(Inductively Coupled Plasma - Reactive Ion Etching) ^fc J: i> t^^^T — 

m^ommicm^ 5 ooo~iooo o Ammcommmit^^m^mmi^t^io ii^x 

• j&aia?§.jS : 1 0 5 0 °c 

• 7Km:^':^^^M : 1 s 1 m 

• ^^;f7'X#t|^S : Islm 

^m7-^'^ — >ifim-^hHx\i-^tc->vzi>m^cDmt>^ i cp-r i e 

(Inductively Coupled Plasma - Reactive Ion Etching) ti J: K^-Yj:^iy^>^7 

age%t^®:^tgM5}-C>l«7^;^^— PC-2 4 0 0^ffiV^. ^/hiTt^;^ hfflD — 
^iij^bfe^^il^s 0. 1 6 ff/l2^-^feofco 
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roffess^-r y^^^mm (e fd m) si 5 o oxl) ^-m^i^tzo ^zn 

- 7 0 0 1) ^^mvtco ^©-Y >^(D^^i±2 OmPa • s-e$)o:feo Sfe. 
^^'^^ — y^n^m.i^tVX. ( 1 0 Ommx 1 0 0mm) ^m^Vt^o 

^5^13^ — >ff$^^S®M>'X;i/iB^J:&|qI{3s :«J^X^m^5 0mm 

immm 1-21 

m. )S^:&{5i< 1 0 0 >s ;^li5i^m= 2 . 6x1 Q-VK) ^JpMbfeo ^® 
U >^1RcD:^[il3MJEC VD?sfe{c J: DS^M-fbtlJl^ 0 . 1 //m®iPJ^T-3S 

^m^^b<^MJbC^^i4b S^X b i^ru^ m) SMicro Posit S 
18 18) ^m^V. pff^cDy^ h v'X^^^rhbTm^s M^T^^tlZ^^)^ 
Wy^Y^^ — y^'B^y^tK^ ^CD^. hz-^^S^ — V^gr-v-y^^ h bTR 

I E( Reactive Ion Etching) {Ccfc-S K^-1'J^u/^>^^^fV^^ /J^ISP (iS#3 0 
;um©P3fl^liP) 1 2 0//mcDt:>y^T-|Rl— ilf^±C3 4 2 ^ff^^^tife/"^^ — 

m^. ±i3®S*^^b^jio/■?^->±^-^ xyi^y^ U >^^t:J;DT;l/^- 
X h {yru^ im MMicro Posit S 1 8 1 8) ^^^bs pJxM(Dy h^^:^ 
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^M/-?^ — >^ bT U 3 y^mi^MLX I c P - R I E 

(Inductively Coupled Plasma - Reactive Ion Etching)a^ y J: § — 

jp5^ 5000-1000 0 AM®SI*^<bi^®^JF^^bfco (m±s 

• ^bntasjg : 1 1 0 0 "c 

I C P — R I E (Inductively Coupled Plasma - Reactive Ion Etching)fel J; ^ K 

10 0 //m{3^b:fei:ci5T' K^-r ^ ^-i'5">^*^#±bfeo (i^:^±s ^5cdx^) 

®liPieS2 0 ^m. ^©7t^^yae:^)S± l ^^m. m^\^^y9- 12 0 ^im-efe 
$fflllPi:cDi|^g0ll (5 urn) tX^xn^tifzo 
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-r7°cDM<&-r >^#^i^^s (EFD m) Ml 5 0 oxL) ^mm\^tzo ^tl 

-7 0 0 1) ^^mufeo ^©-f >:3r®*fiSii:2 OmPa • sl^^^tzo ^fes 
.'^iJ^ — >Mff^^#:^ bTx >?j^^«^S ( 1 0 Ommx 1 0 0mm) ^mMi^tzo 

J^. ?gM^j4< 1 0 0 >s 1^1^^^^?= 2.6X1 0-VK) ^2piib}^Co ^® 
U 3 >»>fMCD:^®l::MJBEC VD'^t J; D^mS-fbtlM^ 0 . 1 Mm(Dm^'^B 

^V^-^s ^^Mbtl®±J3^^ttlxS;^ h (S/Xl^'i' m) S^Micro Posit S 

18 18) ^^^bs m^cDy^ V^':^^'^ifvhxm%. M^T^^tlz^ t)s 
l/i^'X — >^?F^J55&b:^co COl/i^X h/-?^ — 2^ bTR 
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I E( Reactive Ion Etching) {d J; ^ K ^-f ^ 5=->^<^fTV^^ 7"— ffllgp (1 
5^>^*^JS-ro C®a:-/5=->^{i. 7 0~8 0''Cfc{S:pfe 3 3#:«%7jcM'fb;?7 U 

h (S^-ru-r (^) MMicro Posit S 1 8 1 
8) ^M^U m^®>'::i- hv;:^>5^$^L-CS^s ^^-T-SC J; »9s 

I^W^W:'^T)\/^ — ^ h.:su-y^^ly V imMT)VK) T*:i^'y^>ybs ±13®!/ 
h/-?^->^|^*bT. Wm^U (ifi@2 0 /zm®Hiff$gin) *si2 0/2m 
©t:^^5^T|sl— ifi^±i3 4 2 W$^^tbfe#S7i^->^?f^^bfco ^(DWmWi 

^t:^ ^M>'N'i5' — >*-x';^;5' J: bTS^ U n >*Mtc:pt?r bt I CP - R I E 
(Inductively Coupled Plasma - Reactive Ion Etching)^: ^> tJ'lz 7=^-f — 

^V^T•^ ^Ji/ii57-><^l5^^?§7jc (^^ : ?i^'fb7kmzfc= 1:1) t: J; DiUHS 

^ff^4^t©IH]gi5©Mx Mift^»L©ll® 13)1^5 000~10000A 

^jfe®^*^^btJS<£5f^mbfeo (J^i±^ B5®Xjg) 
(^^<b^i*^) 
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• mm^u^ : 1 1 0 0 "c 

e>ICP-RIE( Inductively Coupled Plasma - Reactive Ion Etching) 

(Dy^-^-^-m^B^iy^mm^ntzm) (Dmm^(Dmmm<tmm±izmmvtzo 

^fDMS-f >^#t|^^g (E FD (ft) Ml 5 0 OXL) ^m^Vtzo ^fi 

- 7 0 0 1) ^ytmvtzo ei®-r >^®ffijg{±2 OmP a • sT'^-pfeo Sfcs 

UTs ( 1 0 0 mmx 1 0 0 mm) ^Mbfeo 

m,mvtzo m^ntz^'i^—xD^x y'lt^ ^^mt>^2 5±iut[1s 
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OmPa - sT-feo/to ^LTs ±I3i:|pI^i{3 bT:^ h ^ 7°t^O;1^ — > ^IS 
[HWJ I - 4 ] 



m. Jg^:^^< 1 0 0 >. «SifM^= 2.6x1 O'VK) <&^Piigb:^o CI© 

^ y =3 >»tK®^® {cMffi c V D t: mmM^tmm ^ o . i m® js^^^t?^^ 

<*V>-ex 3^^^Yb<t/S±fc^^14U^^y^ h (i^-rix-r m) MMicro Posit S 

18 18) ^M^b. m&coy^ h-^^^^ifYVXm^. MMT^iltiz^ t?s 

I E( Reactive Ion Etching) id K^-ro:-/ 5^ >^$fTVv /J^|i□ (tt#30 
//mCPgj^liP) *s 1 2 0//m®t:^y5^-ellI— it^±{::4 2M?F$^^:fife>'^i57 — 

±ia®/Jx|iP*?F^Bi5<.bfc®®T;i/^:^»> A^)^±lca^i4Vi>^>^ b (v-^V^ 
^ Micro Posit S 1 8 1 8) ^M^fpb^ ffxMoy ^ Y'^:7.^-^ifr-\^xm^. 

t3i^y^>^*bs ±l3®l/i?;^ h^-^^ — >^|5^*bT^ Mian (itg2 0A4m 

cDR?f$l§□)7b^'±fa®/^^pcD*iC.^l3{^g-r^^®/^^^7->;&?f^^bfeo^ 5) 

yi^-f m) MMicro Posit S 1 8 1 8) ^M^bs mM(Dy ^ V^^i^^iftly 
:X h/1^->^ x'X^7aibTT;V5.-H7A^^;^7^;i,^ -,^A3i^y^^> h (?M 

m:?';^^) -eJ^>y5^>^^'■b^ ±W,(D\yi^xh>'-^^ — >^m^\^x. &mmn (ifi 
S5 0//mCDP3?f^llP) ^mmi^tzo :i(DlLiMmnit. ^(Dmn^M^±U(7)fh 
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L/T I C P — R I E (Inductively Coupled Plasma - Reactive Ion Etching)3i 
bT I C P — R I E (Inductively Coupled Plasma - Reactive Ion Etching):ii 

Tv^si/un>»ts±t. ji.?^5 000 — 1000 0 Amm.cDmmmhmm^m' 

(il^<b^{^) 

- ilJPt*?^J^ : 1 1 0 0 "C 

• sniai^^ : m 5 i^F^ 
d?iiz^ fi^mm^ifimm^ tix\.^tj:\,^i^ V ::2 >Mm.(DmiMti' ^ i cp-r i e 

(Inductively Coupled Plasma - Reactive Ion Etching) 13 J; S K^'fj:i>;/^>'^ 
bfci:ci5t: K7^a^^;/5=->^*^#±bfeo (W±s mQcDJLm) 

®liPiSS2 0/zm. ^®/N'^^^:3p;bs+ 1 ^^^t--,^^ ^ 2 0/zmT-afe 
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$ffliiPh©^^©M (5/zm) tl^xm^M^o 

y<Dmm^4 >^mi^mm (EFD m) mi sooxd ^mmLtzo cm 

-7 0 0 1 ) ^ytmhtzo :Z(D^ >^m^mi:^5 OmP a • sTa^o^co ^t:i. 
^■^^ — >^m^<^tLX. ^'■5':7.mK ( 1 0 Ommx 1 0 0mm) ^mmi^tzo 

AS s -i >^mmmmtp' ^-rv^^s^u^ >^miz 

[USte^jii-i] 

^®^RCAiJfe#Lfe5^Ua>^^K (^fiM3•1'>5=•^ JP<?^*^ 2 0 O/zm^ 

M-MWj^s i^^:^^< 1 0 0 >. ummw:m:=2. e x i o-vk) ^mmx^tzo 

ei©>> U n C VD^{3 J; D mmm^hmm^ 0 . l /z mcDjpa^ 

7';v^-'^7A^M±fc:^^14l/-^::^ h (i/>^b^ («) M Micro Posit 
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2 0 0 //m®t:vy^T'l^-lSrS±{3 2 SMMm^ titz^M^^^ ->^Mm.Vrz. 

^{3s #JS7-^^ — >^-x'^^^bTS>';:3>S=tef3^bT I CP-R I E 
(Inductively Coupled Plasma - Reactive Ion Etching)^^ 5^ > J; ^ ^^-'^f — 
:7'3l>;/^>^7^^TV^^ iy')ziymmzMMmm^ (fiS2 0/zm) ^^ISbfeo 

^S^-^^-V^H^aiTK («^^ : 3l^'fb7jc^7jc= 1 : 1) t ^ D 
1^* bs U u >»^S^TfB©^^4^T-ift^<brf*l-e^<b-r ^ ^ i: l:: J; D ^ MjI^ 

Mosst^m^^s ooo~iooo 0 Am^(Dmmm<hmm^m^\^tcio 

' mmu^ : 1 1 0 0 "c 
• mmis::^^^m : 1 L/^ 

^m^'^^—>iffiwtiir ^tix\^^tz-> vz2>mR(Dmt^^ i cp-r i e 

(Inductively Coupled Plasma - Reactive Ion Etching)l3 J: § K^-Y 3^>y^>^ 
§=ffv>s S^M-fbtlJl^l^^bs S^'Jrr>*t^>&^-/5^>^''bTs MS 

M?LF«3Ml-ff^S^^nTV>:g.S^^'ftli^M*^S^ 1 3 6 /^m»m bfc CI h' 

m3ibfe^*^'fb#i>Jpe>^^«^i^^X;i/^ff$^^tifeo ^©^^ilffly :$fe5Sg 

•r^XTCVD^a : (^) ilPED- 4 0 1 



wo 02/11182 



PCT/JPOI/06353 



116 

'MiJ : 1 5 0 kW 

•m^Wi : 9 0kHz 

• rpHz^pfijE^i : 2. 9xlO-^Torr (38. 6Pa) 

• :^^:^^m.m : Mmum.= 3 O s c c m 

^'J ^I^^MM= 3 0 s c cm 

^^■!tp<^;i/i^iyD:^r-y->S^S= 0 . Isccm(M) 

• mmmm : e 

timSL^ Daget±^CD:)5tgM5it> Kt^;:^^^' — PC-2 4 0 O^fflV^. S^oir 

3^) f^^^Li^mm^nfz. 

■X^XtCVD^S : MPED-4 0 1 

• : SOW 

• Wmi: : 1 3. 5 6 MH z 

• ^-XBE;b : 4 . 0 x 1 0 '^T o r r ( 5 . 3 x 1 0 "^^P a ) 
' yu-iz^^^S-ti : 1. ixlQ-iTorr (14. 6Pa) 
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: CHF3 
1 0 0 s c c m 

1 o^p^ 



±x!i©cfcafc?F^^bfe^t7Jc^4®{coV^T^ Tf3®ESCA (Electron 
Spectroscopy for Chemical Analysis) :^XUF T — I R (Fourier Transform 
infrared Spectroscopy) V^T^^ff *ff o feo ^(Dl^M. miK^mit. mtA^ 

(E S CA) 

- mm : VG Scientific liM 
E S C AL AB 2 2 0 i -XL 
X^^M : MonochromatedAl Ka 
Xmintl : 1 0 kV • 1 5 mA (1 5 OW) 
U>X : Large Area XL 

(F T- I R) 

: B:^^^^m FT/IR-610 

aO^^- K : Macro-TRS ^jgilij^ 

: 4 cm-' 

mwm : 1 2 8 m 
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>rr®M^^>^#i&^a (EFD (;f*) i^i 5 0 oxL) ^mrnvTzo 
- 7 0 0 1) ^ytmvtzo tfc. ^^^->mmi^ti.x. ^^^^Mm (i o o 

mmx 1 0 Omm) ^mMVtzo 

immm 11- 2] 

^^ m^:^i<L< 1 0 o>. mr^mi^m.= 2. 6xio-vk) ^mmvtzo :i(d 

mmM^<^m±lzm^^Ui^::^h {i/zr\y^ (M) MMicro Posit S 

18 18) -^m^x^s m^cDyit h-^:^^^irfLxm^s mwLT^ztizx^. 

I E( Reactive Ion Etching) j; F ^ 5^ >^^^tf IV ^— z'^— fflilP( 1 
72*5 7 0 /J.m(DJE:^m<Dmn) t^2 2 0 //mCDt! ^-^151— iS^±t: 2 SMfl^J^ 

^>^*^mi-o :i(D^^^5=->^lis 7 0-8 0°Ct3«ofc 3 3#:j»%zk^'fb>b U 
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^J^;fe:^ 1/5^:^ h/^^ — >*K5*bx i^Uii>StR0flS®(cx>'^»;/^ 'J >^^t 
Micro Posit S 1 8 1 S)^m^L. PfiMoy * h^^T.^ ^ifLXUtft. 

©RJ^PIO) 2 0//mCDl^u/f-T*|5l-igiSl±tc2 3^?f$fig$ tifc^M>'^^- 

^m^^^ — >^^>^^tVXiy^)^>^^^MiyX I CP-R I E 
(Inductively Coupled Plasma - Reactive Ion Etching):!^ ^ > ^iz J: y( — 

iij^tt©n3®0MiiDx ;j3ctyfx wM^SLm^ommizm^s ooo-iooooa 

•fiOl^Mft : llOO'C 

ffiJi^^^ nx VN3feVA^> U 3 >^^CD®{BiJd» I C P - R I E (Inductively 
Coupled Plasna - Reactive Ion Etching){C J:^ K^-f ^y^>^^firV>> 
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2 2 0 //m-Cfeofeo 

' nil : 1 5 0 kW 

• m'^Wn : 9 0kHz 

' yti'iiXfpZ^i : 2. 9xlO-»Torr (38. 6Pa) 

• :^xms : ^^^a=3 0sccm 

^ U "f? A:^»= 3 0 s c c m 

• fiSM^P^ : 6 
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-f rcDM^^ y^mmmm (efd (^) mi 5 o oxd ^mrnvtzo 

-7 0 0 1) ^^mi^tzo CICD-Y >^<D^m\t2 OmP a • s-??.$>ofeo l^tz. 

^■^^->m^m,^tvx. (i 0 ommx 1 0 0mm) ^mmvtzo 

Ig^bfco f#e>tifc/-^^S' — h^^rti. ^<6>&S2 5± 1 Aim. J^tf ^y^^- 
OmP a • s-r$)ofco ^uTs jtmtmMizi^x X 4 y^cD/'i'^ —>^m 

[||JfS^JII-3] 

M^RCAiJfe^bfciy Ur3>^^ (ilS3-i'>^. jSJ^2 0 0/^m. M-TO 

Ms ^^:bi^L< 1 0 o>. ummmwc= 2.6x1 0-VK) ^mmvtzo z.<d 

^M^O. 2 jum(Dm^Xm^Vfzo 

mz^—l5(DmOT)V^-r^2^m-m±lzmtft\tUi^X h {t^-^V^ (^)MMicro 

Posit s 1 8 1 8) ^M^b. m^oy^ hv>^^>^^b-rm^s M^-r^^h 
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±M(D\y^J^ — iSijiiilP (its 5 0 >amCDP3?F^|gp) 

ayT)^/^^tfKnmi.\zmim^\yV7. Y (i^ru^ (^) MMicroPosit S 1 8 
18) ^^^Ls fJf^®:7^ h-^::^^^^bTa^s J^itT^ c i: t cfc D ^ X^V 

b T — ifc-r ^ J: d b o 

bTI CP-RI E (Inductively Coupled Plasma - Reactive Ion Etching) J^^y 
^>^izX^^^—y'::i^y^>y^m\ ^)u>^m.^m^ 1 5 0/ULm.(Dnm 
?L (iaS2 0,tim) >&0^bfco 

bTI CP-RI E (Inductively Coupled Plasma - Reactive Ion Etching)a^^y 
mO^^^T^ISbfeoiltLiid: DsitSS 0 AdniCDR?F$®jf£i(gIHI^*sB^^n. 

»rv^T% ^S/N-^->§©K^jS7jc mm : mkit7^m:^= 1 : 1) 
l^^b. U =3>SIS§TfB©^{^T«'fb!rp«gT^<b-r^c ill:: J; iSiIgH 

0-1 0 0 0 0 AmmcDmmm^hmm^mmhrzo 

• iU^U& : 1 1 0 0 °C 

• mMimm : 5 mm 
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**RO®fiJ*^5) I CP-R I E (Inductively Coupled Plasma - Reactive Ion 

Etching)}^ J;:|) K^-r:i^^^5^>i7§ff IV ^^iz^ U J:: y 5^ > b 

1 2 0 >am-t2g.o;feo 

X^ X x- C V D ^{z ck D Tf3®^{^T»«^® b ^co 

•X^XtCVD^S : 7';?^;i/y\" MPED-4 0 1 

• : 1 5 0 kW 

• m^Wi : 9 0kHz 

• XD-feXtt^JE^j : 2. 9xlO-iTorr (38. 6Pa) 

• ifX^m^m : ^*M= 3 0 s c c m 

^ U '>A»^a= 3 0 s c c m 

^^V-^^Jl^Z^i>'a^V>m.A=0 . Isccm(r^) 

• ^jat^p^ : 6 ^rs 

x^XTCvD^tij;t) mmm i ni^i^^Ti^^ttM §?f^^ b fe o 

J; a {cff^^ b :^c:il7j<t4^ 13 ^ V^ T s mmm 1 ^ iSIli {3 E S C A *J cfc t>" F 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformalize a discharge quantity at all 
discharge port etc.. by providing plural step flow passage branching parts 
branching the flow passage between one inlet of the fluid and plural 
discharge ports and making each length of the branched passage in each 
flow passage branching part almost equal. 

SOLUTION: The liq. flowed into the passage from on inlet joint 1 being the 
fluid inlet is branched to two branched passages 8 uniform and having equal 
length at one flow passage branching part 7 provided at the first step 
branching step 2. The liq. Is allowed to flow from the branching parts 8 to 
two flow passage branching parts 9 provided at the second step branching 
step 3, and the liq. is branched to two by two branched passages 10 uniform 
and having equal length at these branching parts 9. Then the liq. is branched 
to four by four branched passages 1 2 having almost equal length at four flow 
passage branching parts 1 1 formed at the third step branching step 4. and 
moreover, the length of the branched passages are made almost equal 
between one another of each flow passage branching part placed in the 
same branching step. 
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